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<210> 1 
<211> 2939 
<212> DNA 

<213> Triticum aestivum 

<220> 
<221> CDS 

<222> (176) . . (2569) 
<400> 1 

atttcctcgg cctgaccccg tgcgtttacc ccacacagag cacactccag tccagtccag 60 

cccactgccg cgctactccc cactcccact gccaccacct ccgcctgcgc cgcgctctgg 120 

gcggaccaac ccgcgcatcg tatcacgatc acccaccccg atcccggccg ccgcc atg 178 

Met 
1 

teg teg gcg gtc gcg tec gec gcg tec ttc etc gcg etc gcg tec gee 226 
Ser Ser Ala Val Ala Ser Ala Ala Ser Phe Leu Ala Leu Ala Ser Ala 
5 10 15 

tec ccc ggg aga tea egg agg agg acg agg gtg age gcg teg cca ccc 274 
Ser Pro Gly Arg Ser Arg Arg Arg Thr Arg Val Ser Ala Ser Pro Pro 
20 25 30 

cac ace ggg get ggc agg ttg cac tgg ccg ccg teg ccg ccg cag cgc 322 
His Thr Gly Ala Gly Arg Leu His Trp Pro Pro Ser Pro Pro Gin Arg 
35 40 45 

acg get cgc gac gga gcg gtg gec gcg cgc gec gec ggg aag aag gac 370 
Thr Ala Arg Asp Gly Ala Val Ala Ala Arg Ala Ala Gly Lys Lys Asp 
50 55 60 ' " 65 

gcg ggg ate gac gac gec gcg ccc gcg agg cag ccc cgc gca etc cgc 418 
Ala Gly lie Asp Asp Ala Ala Pro Ala Arg Gin Pro Arg Ala Leu Arg 
70 75 " 80 

ggt ggc gee gee ace aag gtt gcg gag egg agg gat ccc gtc aag acg 4 66 
Gly Gly Ala Ala Thr Lys Val Ala Glu Arg Arg Asp Pro Val Lys Thr 
85 90 95 



etc gat cgc gac gec gcg gaa ggt ggc gcg ccg tec ccg ccg gca ccg 
Leu Asp Arg Asp Ala Ala Glu Gly Gly Ala Pro Ser Pro Pro Ala Pro 



514 
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100 105 110 

agg cag gag gac gcc cgt ctg ccg age atg aac ggc atg ccg gtg aac 562 
Arg Gin Glu Asp Ala Arg Leu Pro Ser Met Asn Gly Met Pro Val Asn 
115 120 125 

ggt gaa aac aaa tct acc ggc ggc ggc ggc gcg act aaa gac age ggg 610 
Gly Glu Asn Lys Ser Thr Gly Gly Gly Gly Ala Thr Lys Asp Ser Gly 
130 135 140 * 145 

ctg ccc gca ccc gca cgc gcg ccc cag ccg teg age cag aac aga gta 658 
Leu Pro Ala Pro Ala Arg Ala Pro Gin Pro Ser Ser Gin Asn Arg Val 
150 155 160 

ccg gtg aat ggt gaa aac aaa get aac gtc gcc teg ccg ccg acg age 706 
Pro Val Asn Gly Glu Asn Lys Ala Asn Val Ala Ser Pro Pro Thr Ser 
165 170 175 

ata gcc gag gtc gcg get ccg gat ccc gca get acc att tec ate agt 754 
lie Ala Glu Val Ala Ala Pro Asp Pro Ala Ala Thr He Ser He Ser 
180 185 190 

gac aag gcg cca gag tec gtt gtc cca gcc gag aag gcg ccg ccg teg 802 
Asp Lys Ala Pro Glu Ser Val Val Pro Ala Glu Lys Ala Pro Pro Ser 
195 200 205 

tec ggc tea aat ttc gtg ccc teg get tct get ccc ggg tct gac act 850 
Ser Gly Ser Asn Phe Val Pro Ser Ala Ser Ala Pro Gly Ser Asp Thr 
210 215 220 225 

gtc age gac gtg gaa ctt gaa ctg aag aag ggt gcg gtc att gtc aaa 898 
Val Ser Asp Val Glu Leu Glu Leu Lys Lys Gly Ala Val He Val Lys 
230 235 240 

gaa get cca aac cca aag get ctt teg ccg ccc gca gca ccc get gta 94 6 
Glu Ala Pro Asn Pro Lys Ala Leu Ser Pro Pro Ala Ala Pro Ala Val 
245 250 255 

caa caa gac ctt tgg gac ttc aag aaa tac att ggt ttc gag gag ccc 994 
Gin Gin Asp Leu Trp Asp Phe Lys Lys Tyr He Gly Phe Glu Glu Pro 
260 265 270 

gtg gag gcc aag gat gat ggc egg get gtt gca gat gat gcg ggc tec 1042 
Val Glu Ala Lys Asp Asp Gly Arg Ala Val Ala Asp Asp Ala Gly Ser 
275 280 285 

ttc gaa cac cac cag aat cac gat tec ggg cct ttg gca ggg gag aac 1090 
Phe Glu His His Gin Asn His Asp Ser Gly Pro Leu Ala Gly Glu Asn 
290 295 300 305 

gtc atg aac gtg gtc gtc gtg get get gaa tgt tct ccc tgg tgc aaa 1138 
Val Met Asn Val Val Val Val Ala Ala Glu Cys Ser Pro Trp Cys Lys 
310 315 320 

aca ggt ggt ctt gga gat gtt gcc ggt get ttg ccc aag get ttg gcg 1186 
Thr Gly Gly Leu Gly Asp Val Ala Gly Ala Leu Pro Lys Ala Leu Ala 
325 330 335 

aag aga gga cat cgt gtt atg gtt gtg gta cca agg tat ggg gac tat 1234 
Lys Arg Gly His Arg Val Met Val Val Val Pro Arg Tyr Gly Asp Tyr 
340 345 350 

gag gaa gcc tac gat gtc gga gtc cga aaa tac tac aag get get gga 1282 
Glu Glu Ala Tyr Asp Val Gly Val Arg Lys Tyr Tyr Lys Ala Ala Gly 
355 360 365 
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cag gat atg gaa gtg aat tat ttc cat get tat ate gat gga gtt gat 1330 
Gin Asp Met Glu Val Asn Tyr Phe His Ala Tyr lie Asp Gly Val Asp 
370 375 380 ^ 385 

ttt gtg ttc att gac get cct etc ttc cga cac cgc cag gaa gac att 1378 
Phe Val Phe lie Asp Ala Pro Leu Phe Arg His Arg Gin Glu Asp lie 
390 395 400 

tat ggg ggc age aga cag gaa att atg aag cgc atg att ttg ttc tgc 1426 
Tyr Gly Gly Ser Arg Gin Glu lie Met Lys Arg Met lie Leu Phe Cys 
405 410 415 

aag gee get gtc gag gtt cca tgg cac gtt cca tgc ggc ggt gtc cct 1474 
Lys Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Val Pro 
420 425 430 

tat ggg gat gga aat ctg gtg ttt att gca aat gat tgg cac acg gca 1522 
Tyr Gly Asp Gly Asn Leu Val Phe lie Ala Asn Asp Trp His Thr Ala 
435 440 445 

etc ctg cct gtc tat ctg aaa gca tat tac agg gac cat ggt ttg atg 1570 
Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp His Gly Leu Met 
450 455 460 465 

cag tac act egg tec att atg gtg ata cat aac ate get cac cag ggc 1618 
Gin Tyr Thr Arg Ser lie Met Val lie His Asn He Ala His Gin Gly 
470 475 480 

cgt ggc cca gta gat gag ttc ccg ttc ace gag ttg cct gag cac tac 1666 
Arg Gly Pro Val Asp Glu Phe Pro Phe Thr Glu Leu Pro Glu His Tyr 
485 490 495 

ctg gaa cac ttc aga ctg tac gac ccc gtg ggt ggt gaa cac gee aac 1714 
Leu Glu His Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His Ala Asn 
500 505 510 

tac ttc gee gee ggc ctg aag atg gcg gac cag gtt gtc gtc gtg age 1762 
Tyr Phe Ala Ala Gly Leu Lys Met Ala Asp Gin Val Val Val Val Ser 
515 520 525 

ccg ggg tac ctg tgg gag ctg aag acg gtg gag ggc ggc tgg ggg ctt 1810 
Pro Gly Tyr Leu Trp Glu Leu Lys Thr Val Glu Gly Gly Trp Gly Leu 
530 535 540 " 545 

cac gac ate ata egg cag aac gac tgg aag ace cgc ggc ate gtg aac 1858 
His Asp He lie Arg Gin Asn Asp Trp Lys Thr Arg Gly He Val Asn 
550 555 560 

ggc ate gac aac atg gag tgg aac ccc gag gtg gac gtc cac etc aag 1906 
Gly He Asp Asn Met Glu Trp Asn Pro Glu Val Asp Val His Leu Lys 
565 570 ~ 575 

teg gac ggc tac ace aac ttc tec ctg ggg acg ctg gac tec ggc aag 1954 
Ser Asp Gly Tyr Thr Asn Phe Ser Leu Gly Thr Leu Asp Ser Gly Lys 
580 585 590 

egg cag tgc aag gag gee ctg cag egg gag ctg ggc ctg cag gtc cgc 2002 
Arg Gin Cys Lys Glu Ala Leu Gin Arg Glu Leu Gly Leu Gin Val Arg 
595 600 605 

ggc gac gtg ccg ctg etc ggc ttc ate ggg cgc ctg gac ggg cag aag 2050 
Gly Asp Val Pro Leu Leu Gly Phe He Gly Arg Leu Asp Gly Gin Lys 
610 615 620 625 
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ggc gtg gag ate ate gcg gac gcg atg ccc tgg ate gtg age cag gac 2098 
Gly Val Glu He He Ala Asp Ala Met Pro Trp He Val Ser Gin Asp 
630 635 640 

gtg cag ctg gtc atg ctg ggc acc ggg cgc cac gac ctg gag ggc atg 214 6 
Val Gin Leu Val Met Leu Gly Thr Gly Arg His Asp Leu Glu Gly Met 
645 650 ' 655 

ctg egg cac ttc gag egg gag cac cac gac aag gtg cgc ggg tgg gtg 2194 
Leu Arg His Phe Glu Arg Glu His His Asp Lys Val Arg Gly Trp Val 
660 665 670 

ggg ttc tec gtg egg ctg gcg cac egg ate acg gee ggc gec gac gcg 2242 
Gly Phe Ser Val Arg Leu Ala His Arg He Thr Ala Gly Ala Asp Ala 
675 680 685 

etc etc atg ccc tec egg ttc gag ccg tge gga ctg aac cag etc tac 2290 
Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr 
690 695 700 705 

gec atg gee tac ggc acc gtc ccc gtc gtg cat gec gtc ggt ggc ctg 2338 
Ala Met Ala Tyr Gly Thr Val Pro Val Val His Ala Val Gly Gly Leu 
710 715 720 

agg gac acc gtg ccg ccg ttc gac ccc ttc aac cac tec ggg etc ggg 2386 
Arg Asp Thr Val Pro Pro Phe Asp Pro Phe Asn His Ser Gly Leu Gly 
725 730 735 

tgg acg ttc gac cgc gca gag gcg cag aag ctg ate gag gcg etc ggg 2434 
Trp Thr Phe Asp Arg Ala Glu Ala Gin Lys Leu He Glu Ala Leu Gly 
740 745 750 

cac tgc etc cgc acc tac egg gac tac aag gag age tgg agg ggg etc 2482 
His Cys Leu Arg Thr Tyr Arg Asp Tyr Lys Glu Ser Trp Arg Gly Leu 
755 760 765 

cag gag cgc ggc atg teg cag gac ttc age tgg gag cat gec gee aag 2530 
Gin Glu Arg Gly Met Ser Gin Asp Phe Ser Trp Glu His Ala Ala Lys 
770 775 780 785 

etc tac gag gac gtc etc gtc aag gec aag tac cag tgg tgaaegctag 2579 
Leu Tyr Glu Asp Val Leu Val Lys Ala Lys Tyr Gin Trp 
790 795 

ctgctagccg gtccagcccc gcatgcgtgc atgacaggat ggaattgege attgegcacg 2639 

caggaaggtg ccatggagcg ccggcatccg cgaagtacag tgacatgagg tgtgtgtggt 2699 

tgagacgctg attccgatct ggtcegtage agagtagagc ggaggtaggg aagcgctcct 2759 

tgttacaggt atatgggaat gttgttaact tggtattgta atttgttatg ttgtgtgcat 2819 

tattacagag ggcaacgatc tgcgccggcg caccggccca actgttgggc cggtcgcaca 2879 

gcagccgttg gatccgaccg cctgggccgt tggatcccac cgaaaaaaaa aaaaaaaaaa 2939 

<210> 2 
<2H> 798 
<212> PRT 

<213> Triticum aestivum 
<400> 2 

Met Ser Ser Ala Val Ala Ser Ala Ala Ser Phe Leu Ala Leu Ala Ser 
1 5 10 15 
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Ala Ser Pro Gly 
20 

Pro His Thr Gly 
35 

Arg Thr Ala Arg 
50 

Asp Ala Gly lie 

65 

Arg Gly Gly Ala 



Thr Leu Asp Arg 
100 

Pro Arg Gin Glu 
115 

Asn Gly Glu Asn 
130 

Gly Leu Pro Ala 
145 

Val Pro Val Asn 



Ser lie Ala Glu 
180 

Ser Asp Lys Ala 
195 

Ser Ser Gly Ser 
210 

Thr Val Ser Asp 
225 

Lys Glu Ala Pro 



Val Gin Gin Asp 
260 

Pro Val Glu Ala 
275 

Ser Phe Glu His 
290 

Asn Val Met Asn 
305 

Lys Thr Gly Gly 



Ala Lys Arg Gly 
340 

Tyr Glu Glu Ala 



Arg Ser Arg Arg 



Ala Gly Arg Leu 
40 

Asp Gly Ala Val 
55 



Asp Asp Ala Ala 
70 

Ala Thr Lys Val 
85 



Asp Ala Ala Glu 



Asp Ala Arg Leu 
120 

Lys Ser Thr Gly 
135 

Pro Ala Arg Ala 
150 

Gly Glu Asn Lys 
165 



Val Ala Ala Pro 



Pro Glu Ser Val 
200 

Asn Phe Val Pro 
215 

Val Glu Leu Glu 
230 

Asn Pro Lys Ala 
245 

Leu Trp Asp Phe 



Lys Asp Asp Gly 
280 

His Gin Asn His 
295 

Val Val Val Val 
310 

Leu Gly Asp Val 
325 

His Arg Val Met 



Tyr Asp Val Gly 



Arg Thr Arg Val 
25 



His Trp Pro Pro 



Ala Ala Arg Ala 
60 



Pro Ala Arg Gin 
75 



Ala Glu Arg Arg 
90 

Gly Gly Ala Pro 
105 



Pro Ser Met Asn 



Gly Gly Gly Ala 
140 



Pro Gin Pro Ser 
155 

Ala Asn Val Ala 
170 



Asp Pro Ala Ala 
185 



Val Pro Ala Glu 



Ser Ala Ser Ala 
220 



Leu Lys Lys Gly 
235 



Leu Ser Pro Pro 
250 



Lys Lys Tyr He 
265 



Arg Ala Val Ala 



Asp Ser Gly Pro 
. 300 



Ala Ala Glu Cys 
315 



Ala Gly Ala Leu 
330 



Val Val Val Pro 
345 



Val Arg Lys Tyr 



Ser Ala Ser Pro 
30 

Ser Pro Pro Gin 
45 

Ala Gly Lys Lys 



Pro Arg Ala Leu 
80 

Asp Pro Val Lys 
95 

Ser Pro Pro Ala 
110 

Gly Met Pro Val 
125 



Thr Lys Asp Ser 



Ser Gin Asn Arg 
160 

Ser Pro Pro Thr 
175 

Thr He Ser He 
190 

Lys Ala Pro Pro 
205 

Pro Gly Ser Asp 



Ala Val He Val 
240 

Ala Ala Pro Ala 
255 

Gly Phe Glu Glu 
270 

Asp Asp Ala Gly 
285 

Leu Ala Gly Glu 



Ser Pro Trp Cys 
320 

Pro Lys Ala Leu 
335 

Arg Tyr Gly Asp 
350 

Tyr Lys Ala Ala 
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355 360 365 

Gly Gin Asp Met Glu Val Asn Tyr Phe His Ala Tyr lie Asp Gly Val 
370 375 380 

Asp Phe Val Phe lie Asp Ala Pro Leu Phe Arg His Arg Gin Glu Asp 
385 390 395 400 

lie Tyr Gly Gly Ser Arg Gin Glu lie Met Lys Arg Met lie Leu Phe 
405 410 415 

Cys Lys Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly Val 
420 425 430 

Pro Tyr Gly Asp Gly Asn Leu Val Phe lie Ala Asn Asp Trp His Thr 
435 440 445 

Ala Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp His Gly Leu 
4 50 4 55 4 60 

Met Gin Tyr Thr Arg Ser He Met Val He His Asn He Ala His Gin 
465 470 475 480 

Gly Arg Gly Pro Val Asp Glu Phe Pro Phe Thr Glu Leu Pro Glu His 
485 490 495 

Tyr Leu Glu His Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His Ala 
500 505 510 

Asn Tyr Phe Ala Ala Gly Leu Lys Met Ala Asp Gin Val Val Val Val 
515 520 525 

Ser Pro Gly Tyr Leu Trp Glu Leu Lys Thr Val Glu Gly Gly Trp Gly 
530 535 540 

Leu His Asp He He Arg Gin Asn Asp Trp Lys Thr Arg Gly He Val 
545 550 555 560 

Asn Gly He Asp Asn Met Glu Trp Asn Pro Glu Val Asp Val His Leu 
565 570 575 

Lys Ser Asp Gly Tyr Thr Asn Phe Ser Leu Gly Thr Leu Asp Ser Gly 
580 585 590 

Lys Arg Gin Cys Lys Glu Ala Leu Gin Arg Glu Leu Gly Leu Gin Val 
595 600 605 

Arg Gly Asp Va 1 Pro Leu Leu Gly Phe He Gly Arg Leu Asp Gly Gin 
610 615 620 

Lys Gly Val Glu He He Ala Asp Ala Met Pro Trp He Val Ser Gin 
625 630 635 640 

Asp Val Gin Leu Val Met Leu Gly Thr Gly Arg His Asp Leu Glu Gly 
645 650 * * 655 

Met Leu Arg His Phe Glu Arg Glu His His Asp Lys Val Arg Gly Trp 
660 665 670 

Val Gly Phe Ser Val Arg Leu Ala His Arg He Thr Ala Gly Ala Asp 
675 680 685 

Ala Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin Leu 
690 695 ^ 700 
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Tyr Ala Met Ala Tyr Gly Thr Val Pro Val Val His Ala Val Gly Gly 
705 " 710 715 720 

Leu Arg Asp Thr Val Pro Pro Phe Asp Pro Phe Asn His Ser Gly Leu 
725 730 735 

Gly Trp Thr Phe Asp Arg Ala Glu Ala Gin Lys Leu lie Glu Ala Leu 
740 745 750 

Gly His Cys Leu Arg Thr Tyr Arg Asp Tyr Lys Glu Ser Trp Arg Gly 
755 760 765 

Leu Gin Glu Arg Gly Met Ser Gin Asp Phe Ser Trp Glu His Ala Ala 
770 775 780 

Lys Leu Tyr Glu Asp Val Leu Val Lys Ala Lys Tyr Gin Trp 
785 ~ 790 795 



<210> 3 
<211> 2842 
<212> DNA 

<213> Triticum aestivum 

<220> 
<221> CDS 

<222> (89) . . (2485) 
<400> 3 

gctgccacca cctccgcctg cgccgcgctc tgggcggagg accaacccgc gcatcgtacc 60 

atcgcccgcc ccgatcccgg ccgccgcc atg teg teg gcg gtc gcg tec gec 112 

Met Ser Ser Ala Val Ala Ser Ala 
1 5 

gcg tec ttc etc gcg etc gee tec gee tec ccc ggg aga tea cgc agg 160 
Ala Ser Phe Leu Ala Leu Ala Ser Ala Ser Pro Gly Arg Ser Arg Arg 
10 15 20 

egg gcg agg gtg age gcg ccg cca ccc cac gec ggg gec ggc agg ctg 208 
Arg Ala Arg Val Ser Ala Pro Pro Pro His Ala Gly Ala Gly Arg Leu 
25 30 35 40 

cac tgg ccg ccg tgg ccg ccg cag cgc acg get cgc gac gga ggt gtg 256 
His Trp Pro Pro Trp Pro Pro Gin Arg Thr Ala Arg Asp Gly Gly Val 
45 50 55 

gec gcg cgc gee gee ggg aag aag gac gcg agg gtc gac gac gac gee 304 
Ala Ala Arg Ala Ala Gly Lys Lys Asp Ala Arg Va\ Asp Asp Asp Ala 
60 65 70 

gcg tec gcg agg cag ccc cgc gca cgc cgc ggt ggc gec gee ace aag 352 
Ala Ser Ala Arg Gin Pro Arg Ala Arg Arg Gly Gly Ala Ala Thr Lys 
7 5 80 85 

gtc gcg gag egg agg gat ccc gtc aag acg etc gat cgc gac gee gcg 400 
Val Ala Glu Arg Arg Asp Pro Val Lys Thr Leu Asp Arg Asp Ala Ala 
90 95 100 

gaa ggt ggc gcg ccg gca ccg ccg gca ccg agg cag gac gee gee cgt 448 
Glu Gly Gly Ala Pro Ala Pro Pro Ala Pro Arg Gin Asp Ala Ala Arg 
105 110 115 120 



cca ccg agt atg aac ggc acg ccg gtg aac ggt gag aac aaa tct acc 
Pro Pro Ser Met Asn Gly Thr Pro Val Asn Gly Glu Asn Lys Ser Thr 



496 
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125 130 135 

ggc ggc ggc ggc gcg acc aaa gac age ggg ctg ccc gca ccc gca cgc 544 
Gly Gly Gly Gly Ala Thr Lys Asp Ser Gly Leu Pro Ala Pro Ala Arg 
140 145 150 

gcg ccc cat ccg teg acc cag aac aga gta cca gtg aac ggt gaa aac 592 
Ala Pro His Pro Ser Thr Gin Asn Arg Val Pro Val Asn Gly Glu Asn 
155 160 165 

aaa get aac gtc gec teg ccg ccg acg age ata gee gag gtc gtg get 640 
Lys Ala Asn Val Ala Ser Pro Pro Thr Ser lie Ala Glu Val Val Ala 
170 175 180 

ccg gat tec gca get acc att tec ate agt gac aag gcg ccg gag tec 688 
Pro Asp Ser Ala Ala Thr lie Ser He Ser Asp Lys Ala Pro Glu Ser 
185 190 195 200 

gtt gtc cca gee gag aag ccg ccg ccg teg tec ggc tea aat ttc gtg 736 
Val Val Pro Ala Glu Lys Pro Pro Pro Ser Ser Gly Ser Asn Phe Val 
205 210 ' 215 



gtc teg get tct get ccc agg ctg gac att gac age gat gtt gaa cct 
Val Ser Ala Ser Ala Pro Arg Leu Asp He Asp Ser Asp Val Glu Pro 
220 225 ' 230 



784 



gaa ctg aag aag ggt gcg gtc ate gtc gaa gaa get cca aac cca aag 832 
Glu Leu Lys Lys Gly Ala Val He Val Glu Glu Ala Pro Asn Pro Lys 
235 240 245 

get ctt teg ccg cct gca gee ccc get gta caa gaa gac ctt tgg gac 880 
Ala Leu Ser Pro Pro Ala Ala Pro Ala Val Gin Glu Asp Leu Trp Asp 
250 255 260 

ttc aag aaa tac att ggc ttc gag gag ccc gtg gag gee aag gat gat 928 
Phe Lys Lys Tyr He Gly Phe Glu Glu Pro Val Glu Ala Lys Asp Asp 
265 270 275 280 

ggc tgg get gtt gca gat gat gcg ggc tec ttt gaa cat cac cag aac 976 
Gly Trp Ala Val Ala Asp Asp Ala Gly Ser Phe Glu His His Gin Asn 
285 290 295 

cat gat tec gga cct ttg gca ggg gag aac gtc atg aac gtg gtc gtc 1024 
His Asp Ser Gly Pro Leu Ala Gly Glu Asn Val Met Asn Val Val Val 
300 305 310 

gtg get get gaa tgt tct ccc tgg tgc aaa aca ggt ggt ctt gga gat 1072 
Val Ala Ala Glu Cys Ser Pro Trp Cys Lys Thr Gly Gly Leu Gly Asp 
315 320 " 325 

gtt gec ggt get ttg ccc aag get ttg gcg aag aga gga cat cgt gtt 1120 
Val Ala Gly Ala Leu Pro Lys Ala Leu Ala Lys Arg Gly His Arg Val 
330 335 340 

atg gtt gtg gta cca agg tat ggg gac tat gag gaa gee tac gat gtc 1168 
Met Val Val Val Pro Arg Tyr Gly Asp Tyr Glu Glu Ala Tyr Asp Val 
345 350 355 360 

gga gtc cga aaa tac tac aag get get gga cag gat atg gaa gtg aat 1216 
Gly Val Arg Lys Tyr Tyr Lys Ala Ala Gly Gin Asp Met Glu Val Asn 
365 370 375 

tat ttc cat get tat ate gat gga gtt gat ttt gtg ttc att gac get 1264 
Tyr Phe His Ala Tyr He Asp Gly Val Asp Phe Val Phe He Asp Ala 
380 385 390 
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cct etc ttc cga cac cgc cag gaa gac att tat ggg ggc age aga cag 1312 
Pro Leu Phe Arg His Arg Gin Glu Asp lie Tyr Gly Gly Ser Arg Gin 
395 400 405 



gaa att atg aag cgc atg att ttg ttc tgc aag gec get gtc gag gtt 
Glu lie Met Lys Arg Met lie Leu Phe Cys Lys Ala Ala Val Glu Val 



410 415 420 



1360 



cct tgg cac gtt cca tgc ggc ggt gtc cct tat ggg gat gga aat ctg 1408 
Pro Trp His Val Pro Cys Gly Gly Val Pro Tyr Gly Asp Gly Asn Leu 
425 ^ 430 435 440 

gtg ttt att gca aat gat tgg cac acg gca etc ctg cct gtc tat ctg 1456 
Val Phe lie Ala Asn Asp Trp His Thr Ala Leu Leu Pro Val Tyr Leu 
445 450 455 

aaa gca tat tac agg gac cat ggt ttg atg cag tac act egg tec att 1504 
Lys Ala Tyr Tyr Arg Asp His Gly Leu Met Gin Tyr Thr Arg Ser lie 
460 465 470 

atg gtg ata cat aac ate gcg cac cag ggc cgt ggc cca gta gat gaa 1552 
Met Val lie His Asn lie Ala His Gin Gly Arg Gly Pro Val Asp Glu 
475 480 485 

ttc ccg ttc acc gag ttg cct gag cac tac ctg gaa cac ttc aga ctg 1600 
Phe Pro Phe Thr Glu Leu Pro Glu His Tyr Leu Glu His Phe Arg Leu 
490 495 500 

tac gac ccc gtg ggt ggt gag cac gee aac tac ttc gec gec ggc ctg 1648 
Tyr Asp Pro Val Gly Gly Glu His Ala Asn Tyr Phe Ala Ala Gly Leu 
505 510 515 520 

aag atg gcg gac cag gtt gtc gtg gtg age ccc ggg tac ctg tgg gag 1696 
Lys Met Ala Asp Gin Val Val Val Val Ser Pro Gly Tyr Leu Trp Glu 
525 530 535 

etc aag acg gtg gag ggc ggc tgg ggg ctt cac gac ate ata egg cag 174 4 
Leu Lys Thr Val Glu Gly Gly Trp Gly Leu His Asp lie lie Arg Gin 
540 545 550 

aac gac tgg aag acc cgc ggc ate gtc aac ggc ate gac aac atg gag 1792 
Asn Asp Trp Lys Thr Arg Gly lie Val Asn Gly lie Asp Asn Met Glu 
555 560 565 

tgg aac ccc gag gtg gac gtc cac etc aag teg gac ggc tac acc aac 1840 
Trp Asn Pro Glu Val Asp Val His Leu Lys Ser Asp Gly Tyr Thr Asn 
570 575 580 

ttc tec ctg ggg acg ctg gac tec ggc aag egg cag tgc aag gag gee 1888 
Phe Ser Leu Gly Thr Leu Asp Ser Gly Lys Arg Gin Cys Lys Glu Ala 
585 590 595 600 

ctg cag cgc gag ctg ggc ctg cag gtc cgc gee gac gtg ccg ctg etc 1936 
Leu Gin Arg Glu Leu Gly Leu Gin Val Arg Ala Asp Val Pro Leu Leu 
605 610 615 

ggc ttc ate ggc cgc ctg gac ggg cag aag ggc gtg gag ate ate gcg 1984 
Gly Phe He Gly Arg Leu Asp Gly Gin Lys Gly Val Glu He He Ala 
620 625 630 

gac gee atg ccc tgg ate gtg age cag gac gtg cag ctg gtc atg ctg 2032 
Asp Ala Met Pro Trp He Val Ser Gin Asp Val Gin Leu Val Met Leu 
635 640 645 
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ggc acc ggc cgc cac gac ctg gag age atg ctg egg cac ttc gag egg 2080 
Gly Thr Gly Arg His Asp Leu Glu Ser Met Leu Arg His Phe Glu Arg 
650 655 660 

gag cac cac gac aag gtg cgc ggg tgg gtg ggg ttc tec gtg cgc ctg 2128 
Glu His His Asp Lys Val Arg Gly Trp Val Gly Phe Ser Val Arg Leu 
665 670 675 680 

gcg cac egg ate acg gcg ggc gee gac gcg etc etc atg ccc tec egg 2176 
Ala His Arg lie Thr Ala Gly Ala Asp Ala Leu Leu Met Pro Ser Arg 
685 690 695 

ttc gag ccg tgc ggg ttg aac cag ctt tac gee atg gee tac ggc acc 2224 
Phe Glu Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Ala Tyr Gly Thr 
700 705 710 

gtc ccc gtc gtg cac gee gtc ggc ggg gtg agg gac acc gtg ccg ccg 2272 
Val Pro Val Val His Ala Val Gly Gly Val Arg Asp Thr Val Pro Pro 
715 720 ' 725 

ttc gac ccc ttc aac cac tec ggc etc ggg tgg acg ttc gac cgc gee 2320 
Phe Asp Pro Phe Asn His Ser Gly Leu Gly Trp Thr Phe Asp Arg Ala 
730 735 740 

gag gcg cac aag ctg ate gag gcg etc ggg cac tgc etc cgc acc tac 2368 
Glu Ala His Lys Leu lie Glu Ala Leu Gly His Cys Leu Arg Thr Tyr 
745 750 755 ~ 760 

egg gac tac aag gag age tgg agg ggc etc cag gag cgc ggc atg teg 2416 
Arg Asp Tyr Lys Glu Ser Trp Arg Gly Leu Gin Glu Arg Gly Met Ser 
765 770 775 

cag gac ttc age tgg gag cat gee gee aag etc tac gag gac gtc etc 2464 
Gin Asp Phe Ser Trp Glu His Ala Ala Lys Leu Tyr Glu Asp Val Leu 
780 785 ' 790 

etc aag gee aag tac cag tgg tgaaegctag ctgctagccg ctccagcccc 2515 
Leu Lys Ala Lys Tyr Gin Trp 
795 

gcatgcgtgc atgeatgaga gggtggaact gcgcattgcg cccgcaggaa cgtgccatcc 2575 

ttctcgatgg gagcgccggc atecgegagg tgcagtgaca tgagaggtgt gtgtggttga 2635 

gaegctgatt ccgatctcga tctggtccgt agcagagtag ageggaegta gggaageget 2695 

ccttgttgca ggtatatggg aatgttgtca acttggtatt gtagtttgct atgttgtatg 2755 

cgttattaca atgttgttac ttattcttgt taagteggag geaaagggeg aaagctagct 2815 
cacatgaaaa aaaaaaaaaa aaaaaaa 2842 



<210> 4 
<211> 799 
<212> PRT 

<213> Triticum aestivum 
<400> 4 

Met Ser Ser Ala Val Ala Ser Ala Ala Ser Phe Leu Ala Leu Ala Ser 
15 10 15 



Ala Ser Pro Gly Arg Ser Arg Arg Arg Ala Arg Val Ser Ala Pro Pro 
20 25 30 



WO 00/66745 



PCT/AU00/00385 



11 - 



Pro His Ala Gly Ala Gly Arg Leu His Trp Pro Pro Trp Pro Pro Gin 
35 40 45 

Arg Thr Ala Arg Asp Gly Gly Val Ala Ala Arg Ala Ala Gly Lys Lys 
50 55 60 

Asp Ala Arg Val Asp Asp Asp Ala Ala Ser Ala Arg Gin Pro Arg Ala 
65 70 75 80 

Arg Arg Gly Gly Ala Ala Thr Lys Val Ala Glu Arg Arg Asp Pro Val 
85 90 95 

Lys Thr Leu Asp Arg Asp Ala Ala Glu Gly Gly Ala Pro Ala Pro Pro 
100 105 110 

Ala Pro Arg Gin Asp Ala Ala Arg Pro Pro Ser Met Asn Gly Thr Pro 
115 120 125 

Val Asn Gly Glu Asn Lys Ser Thr Gly Gly Gly Gly Ala Thr Lys Asp 
130 135 140 

Ser Gly Leu Pro Ala Pro Ala Arg Ala Pro His Pro Ser Thr Gin Asn 
145 150 155 160 

Arg Val Pro Val Asn Gly Glu Asn Lys Ala Asn Val Ala Ser Pro Pro 
165 170 175 

Thr Ser lie Ala Glu Val Val Ala Pro Asp Ser Ala Ala Thr He Ser 
180 185 190 

lie Ser Asp Lys Ala Pro Glu Ser Val Val Pro Ala Glu Lys Pro Pro 
195 200 205 

Pro Ser Ser Gly Ser Asn Phe Val Val Ser Ala Ser Ala Pro Arg Leu 
210 215 220 

Asp He Asp Ser Asp Val Glu Pro Glu Leu Lys Lys Gly Ala Val He 
225 230 235 240 

Val Glu Glu Ala Pro Asn Pro Lys Ala Leu Ser Pro Pro Ala Ala Pro 
245 250 255 

Ala Val Gin Glu Asp Leu Trp Asp Phe Lys Lys Tyr He Gly Phe Glu 
260 265 270 

Glu Pro Val Glu Ala Lys Asp Asp Gly Trp Ala Val Ala Asp Asp Ala 
275 280 285 

Gly Ser Phe Glu His His Gin Asn His Asp Ser Gly Pro Leu Ala Gly 
290 295 300 

Glu Asn Val Met Asn Val Val Val Val Ala Ala Glu Cys Ser Pro Trp 
305 310 315 320 

Cys Lys Thr Gly Gly Leu Gly Asp Val Ala Gly Ala Leu Pro Lys Ala 
325 330 335 

Leu Ala Lys Arg Gly His Arg Val Met Val Val Val Pro Arg Tyr Gly 
340 345 350 

Asp Tyr Glu Glu Ala Tyr Asp Val Gly Val Arg Lys Tyr Tyr Lys Ala 
355 360 365 

Ala Gly Gin Asp Met Glu Val Asn Tyr Phe His Ala Tyr He Asp Gly 
370 375 380 
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Val Asp Phe Val Phe lie Asp Ala Pro Leu Phe Arg His Arg Gin Glu 
385 390 395 400 

Asp lie Tyr Gly Gly Ser Arg Gin Glu lie Met Lys Arg Met lie Leu 
405 410 " 415 

Phe Cys Lys Ala Ala Val Glu Val Pro Trp His Val Pro Cys Gly Gly 
420 425 430 

Val Pro Tyr Gly Asp Gly Asn Leu Val Phe He Ala Asn Asp Trp His 
435 440 445 

Thr Ala Leu Leu Pro Val Tyr Leu Lys Ala Tyr Tyr Arg Asp His Gly 
4 50 4 55 4 60 

Leu Met Gin Tyr Thr Arg Ser He Met Val He His Asn He Ala His 
465 470 475 480 

Gin Gly Arg Gly Pro Val Asp Glu Phe Pro Phe Thr Glu Leu Pro Glu 
485 490 495 

His Tyr Leu Glu His Phe Arg Leu Tyr Asp Pro Val Gly Gly Glu His 
500 505 510 

Ala Asn Tyr Phe Ala Ala Gly Leu Lys Met Ala Asp Gin Val Val Val 
515 520 525 

Val Ser Pro Gly Tyr Leu Trp Glu Leu Lys Thr Val Glu Gly Gly Trp 
530 535 540 

Gly Leu His Asp He He Arg Gin Asn Asp Trp Lys Thr Arg Gly He 
545 550 555 * 560 

Val Asn Gly lie Asp Asn Met Glu Trp Asn Pro Glu Val Asp Val His 
565 570 * 575 

Leu Lys Ser Asp Gly Tyr Thr Asn Phe Ser Leu Gly Thr Leu Asp Ser 
580 585 590 

Gly Lys Arg Gin Cys Lys Glu Ala Leu Gin Arg Glu Leu Gly Leu Gin 
595 600 605 

Val Arg Ala Asp Val Pro Leu Leu Gly Phe He Gly Arg Leu Asp Gly 
610 615 620 

Gin Lys Gly Val Glu He He Ala Asp Ala Met Pro Trp He Val Ser 
625 630 635 640 

Gin Asp Val Gin Leu Val Met Leu Gly Thr Gly Arg His Asp Leu Glu 
645 650 " 655 

Ser Met Leu Arg His Phe Glu Arg Glu His His Asp Lys Val Arg Gly 
660 665 670 

Trp Val Gly Phe Ser Val Arg Leu Ala His Arg lie Thr Ala Gly Ala 
675 680 685 

Asp Ala Leu Leu Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Asn Gin 
690 695 700 

Leu Tyr Ala Met Ala Tyr Gly Thr Val Pro Val Val His Ala Val Gly 
705 710 715 720 

Gly Val Arg Asp Thr Val Pro Pro Phe Asp Pro Phe Asn His Ser Gly 
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725 730 735 

Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala His Lys Leu He Glu Ala 
"740 745 750 

Leu Gly His Cys Leu Arg Thr Tyr Arg Asp Tyr Lys Glu Ser Trp Arg 
7 55 7 60 7 65 

Gly Leu Gin Glu Arg Gly Met Ser Gin Asp Phe Ser Trp Glu His Ala 
770 775 780 

Ala Lys Leu Tyr Glu Asp Val Leu Leu Lys Ala Lys Tyr Gin Trp 
785 790 ' 795 

<210> 5 

<211> 2107 

<212> DNA 

<213> Triticum aestivum 

<220> 

<221> CDS 

<222> (1) . . (1791) 

<400> 5 

cca get gag aag acg ccg ccg teg tec ggc tea aat ttc gag tec teg 48 

Pro Ala Glu Lys Thr Pro Pro Ser Ser Gly Ser Asn Phe Glu Ser Ser 
15 10 15 

gee tct get ccc ggg tct gac act gtc age gac gtg gaa caa gaa ctg 96 
Ala Ser Ala Pro Gly Ser Asp Thr Val Ser Asp Val Glu Gin Glu Leu 
20 25 30 

aag aag ggt gcg gtc gtt gtc gaa gaa get cca aag cca aag get ctt 144 
Lys Lys Gly Ala Val Val Val Glu Glu Ala Pro Lys Pro Lys Ala Leu 
35 4 0 4 5 

teg ccg cct gca gee ccc get gta caa gaa gac ctt tgg gat ttc aag 192 
Ser Pro Pro Ala Ala Pro Ala Val Gin Glu Asp Leu Trp Asp Phe Lys 
50 55 60 

aaa tac att ggt ttc gag gag ccc gtg gag gee aag gat gat ggc egg 240 
Lys Tyr He Gly Phe Glu Glu Pro Val Glu Ala Lys Asp Asp Gly Arg 
65 70 75 * 80 

get gtc gca gat gat gcg ggc tec ttt gaa cac cac cag aat cac gac 288 
Ala Val Ala Asp Asp Ala Gly Ser Phe Glu His His Gin Asn His Asp 
85 90 95 

tec gga cct ttg gca ggg gag aat gtc atg aac gtg gtc gtc gtg get 336 
Ser Gly Pro Leu Ala Gly Glu Asn Val Met Asn Val Val Val Val Ala 
100 105 110 

get gag tgt tct ccc tgg tgc aaa aca ggt ggt ctg gga gat gtt gcg 384 
Ala Glu Cys Ser Pro Trp Cys Lys Thr Gly Gly Leu Gly Asp Val Ala 
115 120 ' 125 

ggt get ctg ccc aag get ttg gca aag aga gga cat cgt gtt atg gtt 432 
Gly Ala Leu Pro Lys Ala Leu Ala Lys Arg Gly His Arg Val Met Val 
130 135 140 

gtg gta cca agg tat ggg gac tat gaa gaa cct acg gat gtc gga gtc 480 
Val Val Pro Arg Tyr Gly Asp Tyr Glu Glu Pro Thr Asp Val Gly Val 
145 150 155 160 
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cga aaa tac tac aag get get gga cag gat atg gaa gtg aat tat ttc 528 
Arg Lys Tyr Tyr Lys Ala Ala Gly Gin Asp Met Glu Val Asn Tyr Phe 
165 170 175 

cat get tat ate gat gga gtt gat ttt gtg ttc att gac get cct etc 576 
His Ala Tyr lie Asp Gly Val Asp Phe Val Phe lie Asp Ala Pro Leu 
180 185 190 

ttc cga cac cga gag gaa gac att tat ggg ggc age aga cag gaa att 624 
Phe Arg His Arg Glu Glu Asp lie Tyr Gly Gly Ser Arg Gin Glu lie 
195 200 205 

atg aag cgc atg att ttg ttc tgc aag gee get gtt gag gtt cca tgg 672 
Met Lys Arg Met lie Leu Phe Cys Lys Ala Ala Val Glu Val Pro Trp 
210 215 220 

cac gtt cca tgc ggc ggt gtc cct tat ggg gat gga aat ctg gtg ttt 720 
His Val Pro Cys Gly Gly Val Pro Tyr Gly Asp Gly Asn Leu Val Phe 
225 230 235 240 

att gca aat gat tgg cac acg gca etc ctg cct gtc tat ctg aaa gca 768 
lie Ala Asn Asp Trp His Thr Ala Leu Leu Pro Val Tyr Leu Lys Ala 
245 250 255 

tat tac agg gac cat ggt ttg atg cag tac act egg tec att atg gtg 816 
Tyr Tyr Arg Asp His Gly Leu Met Gin Tyr Thr Arg Ser lie Met Val 
260 ' 265 270 

ata cat aac ate get cac cag ggc cgt ggc cct gta gat gaa ttc ccg 864 
lie His Asn lie Ala His Gin Gly Arg Gly Pro Val Asp Glu Phe Pro 
275 280 285 

ttc ace gag ttg cct gag cac tac ctg gaa cac ttc aga ctg tac gac 912 
Phe Thr Glu Leu Pro Glu His Tyr Leu Glu His Phe Arg Leu Tyr Asp 
290 295 300 

ccc gtg ggt ggt gaa cac gec aac tac ttc gee gee ggc ctg aag atg 960 
Pro Val Gly Gly Glu His Ala Asn Tyr Phe Ala Ala Gly Leu Lys Met 
305 310 315 320 

gcg gac cag gtt gtc gtg gtg age ccc ggg tac ctg tgg gag ctg aag 1008 
Ala Asp Gin Val Val Val Val Ser Pro Gly Tyr Leu Trp Glu Leu Lys 
325 330 335 

acg gtg gag ggc ggc tgg ggg ctt cac gac ate ata egg cag aac gac 1056 
Thr Val Glu Gly Gly Trp Gly Leu His Asp lie lie Arg Gin Asn Asp 
340 345 350 

tgg aag ace cgc ggc ate gtc aac ggc ate gac aac atg gag tgg aac 1104 
Trp Lys Thr Arg Gly lie Val Asn Gly lie Asp Asn Met Glu Trp Asn 
355 360 365 

ccc gag gtg gac gee cac etc aag teg gac ggc tac acc aac ttc tec 1152 
Pro Glu Val Asp Ala His Leu Lys Ser Asp Gly Tyr Thr Asn Phe Ser 
370 375 380 

ctg agg acg ctg gac tec ggc aag egg cag tgc aag gag gee ctg cag 1200 
Leu Arg Thr Leu Asp Ser Gly Lys Arg Gin Cys Lys Glu Ala Leu Gin 
385 390 395 400 

cgc gag ctg ggc ctg cag gtc cgc gee gac gtg ccg ctg etc ggc ttc 1248 
Arg Glu Leu Gly Leu Gin Val Arg Ala Asp Val Pro Leu Leu Gly Phe 
405 410 415 

ate ggc cgc ctg gac ggg cag aag ggc gtg gag ate ate gcg gac gee 1296 
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Ile Gly Arg Leu Asp Gly Gin Lys Gly Val Glu lie He Ala Asp Ala 

420 425 430 

atg ccc tgg ate gtg age cag gac gtg cag ctg gtg atg ctg ggc acc 1344 

Met Pro Trp He Val Ser Gin Asp Val Gin Leu Val Met Leu Gly Thr 

435 440 445 

ggg cgc cac gac ctg gag age atg ctg cag cac ttc gag egg gag cac 1392 

Gly Arg His Asp Leu Glu Ser Met Leu Gin His Phe Glu Arg Glu His 

450 455 460 

cac gac aag gtg cgc ggg tgg gtg ggg ttc tec gtg cgc ctg gcg cac 1440 

His Asp Lys Val Arg Gly Trp Val Gly Phe Ser Val Arg Leu Ala His 
465 470 475 480 

egg ate acg gcg ggg gcg gac gcg etc etc atg ccc tec egg ttc gtg 1488 

Arg He Thr Ala Gly Ala Asp Ala Leu Leu Met Pro Ser Arg Phe Val 
4 85 4 90 4 95 



ccg tgc ggg ctg aac cag etc tac gec atg gee tac ggc acc gtc ccc 
Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Ala Tyr Gly Thr Val Pro 
500 505 510 



cac aag ctg ate gag gcg etc ggg cac tgc etc cgc acc tac cga gac 
His Lys Leu He Glu Ala Leu Gly His Cys Leu Arg Thr Tyr Arg Asp 
545 550 555 560 



1536 



gtc gtg cac gec gtc ggc ggc etc agg gac acc gtg ccg ccg ttc gac 1584 

Val Val His Ala Val Gly Gly Leu Arg Asp Thr Val Pro Pro Phe Asp 
515 520 525 

ccc ttc aac cac tec ggg etc ggg tgg acg ttc gac cgc gec gag gcg 1632 

Pro Phe Asn His Ser Gly Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala 

530 535 540 



1680 



ttc aag gag age tgg agg gec etc cag gag cgc ggc atg teg cag gac 1728 
Phe Lys Glu Ser Trp Arg Ala Leu Gin Glu Arg Gly Met Ser Gin Asp 
565 570 575 

ttc age tgg gag cac gee gee aag etc tac gag gac gtc etc gtc aag 1776 
Phe Ser Trp Glu His Ala Ala Lys Leu Tyr Glu Asp Val Leu Val Lys 
580 585 590 

gee aag tac cag tgg tgaaegctag ctgctagccg ctccagcccc gcatgcgtgc 1831 
Ala Lys Tyr Gin Trp 
595 

atgacaggat ggaactgeat tgcgcacgca ggaaagtgcc atggagcgcc ggcatccgcg 1891 
aagtacagtg acatgaggtg tgtgtggttg agaegctgat tccaatccgg cccgtagcag 1951 
agtagagegg aggtatatgg gaatcttaac ttggtattgt aatttgttat gttgtgtgca 2011 
ttattacaat gttgttactt attcttgtta agteggagge caagggegaa agctagctca 2071 
catgtctgat ggatgcaaaa aaaaaaaaaa aaaaaa 2107 



<210> 6 
<211> 597 
<212> PRT 

<213> Triticum aestivum 
<400> 6 

Pro Ala Glu Lys Thr Pro Pro Ser Ser Gly Ser Asn Phe Glu Ser Ser 
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Ala Ser Ala Pro 
20 



Lys Lys Gly Ala 
35 



Ser Pro Pro Ala 
50 



Lys Tyr lie Gly 
65 



Ala Val Ala Asp 



Ser Gly Pro Leu 
100 



Ala Glu Cys Ser 
115 



Gly Ala Leu Pro 
130 

Val Val Pro Arg 
145 

Arg Lys Tyr Tyr 



His Ala Tyr He 
180 



Phe Arg His Arg 
195 



Met Lys Arg Met 
210 



His Val Pro Cys 
225 



He Ala Asn Asp 



Tyr Tyr Arg Asp 
260 



He His Asn He 
275 



Phe Thr Glu Leu 
290 



Pro Val Gly Gly 
305 



Ala Asp Gin Val 



Thr Val Glu Gly 
340 



5 

Gly Ser Asp Thr 



Val Val Val Glu 
40 

Ala Pro Ala Val 
55 



Phe Glu Glu Pro 
70 



Asp Ala Gly Ser 
85 

Ala Gly Glu Asn 



Pro Trp Cys Lys 
120 

Lys Ala Leu Ala 
135 

Tyr Gly Asp Tyr 
150 

Lys Ala Ala Gly 
165 



Asp Gly Val Asp 



Glu Glu Asp He 

200 

He Leu Phe Cys 
215 

Gly Gly Val Pro 
230 

Trp His Thr Ala 
245 

His Gly Leu Met 



Ala His Gin Gly 
280 

Pro Glu His Tyr 
295 

Glu His Ala Asn 
310 

Val Val Val Ser 
325 

Gly Trp Gly Leu 



- 16- 



10 

Val Ser Asp Val 
25 

Glu Ala Pro Lys 



Gin Glu Asp Leu 
60 

Val Glu Ala Lys 
75 

Phe Glu His His 
90 

Val Met Asn Val 
105 



Thr Gly Gly Leu 



Lys Arg Gly His 
140 

Glu Glu Pro Thr 
155 

Gin Asp Met Glu 
170 

Phe Val Phe He 
185 

Tyr Gly Gly Ser 



Lys Ala Ala Val 
220 

Tyr Gly Asp Gly 
235 

Leu Leu Pro Val 
250 

Gin Tyr Thr Arg 
265 

Arg Gly Pro Val 



Leu Glu His Phe 
300 

Tyr Phe Ala Ala 
315 

Pro Gly Tyr Leu 
330 

His Asp He He 
345 



15 

Glu Gin Glu Leu 
30 

Pro Lys Ala Leu 
45 



Trp Asp Phe Lys 



Asp Asp Gly Arg 
80 

Gin Asn His Asp 
95 

Val Val Val Ala 
110 



Gly Asp Val Ala 
125 



Arg Val Met Val 



Asp Val Gly Val 
160 

Val Asn Tyr Phe 
175 



Asp Ala Pro Leu 
190 

Arg Gin Glu He 
205 



Glu Val Pro Trp 



Asn Leu Val Phe 
240 

Tyr Leu Lys Ala 
255 

Ser He Met Val 
270 

Asp Glu Phe Pro 
285 

Arg Leu Tyr Asp 



Gly Leu Lys Met 
320 

Trp Glu Leu Lys 
335 

Arg Gin Asn Asp 
350 
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Trp Lys Thr Arg Gly lie Val Asn Gly lie Asp Asn Met Glu Trp Asn 
355 360 365 

Pro Glu Val Asp Ala His Leu Lys Ser Asp Gly Tyr Thr Asn Phe Ser 
370 375 380 

Leu Arg Thr Leu Asp Ser Gly Lys Arg Gin Cys Lys Glu Ala Leu Gin 
385 390 395 400 

Arg Glu Leu Gly Leu Gin Val Arg Ala Asp Val Pro Leu Leu Gly Phe 
405 410 415 

lie Gly Arg Leu Asp Gly Gin Lys Gly Val Glu lie lie Ala Asp Ala 
420 425 430 

Met Pro Trp lie Val Ser Gin Asp Val Gin Leu Val Met Leu Gly Thr 
435 440 445 

Gly Arg His Asp Leu Glu Ser Met Leu Gin His Phe Glu Arg Glu His 
450 455 460 

His Asp Lys Val Arg Gly Trp Val Gly Phe Ser Val Arg Leu Ala His 
465 470 475 480 

Arg lie Thr Ala Gly Ala Asp Ala Leu Leu Met Pro Ser Arg Phe Val 
485 490 495 

Pro Cys Gly Leu Asn Gin Leu Tyr Ala Met Ala Tyr Gly Thr Val Pro 
500 505 " 510 

Val Val His Ala Val Gly Gly Leu Arg Asp Thr Val Pro Pro Phe Asp 
515 520 525 

Pro Phe Asn His Ser Gly Leu Gly Trp Thr Phe Asp Arg Ala Glu Ala 
530 535 540 

His Lys Leu lie Glu Ala Leu Gly His Cys Leu Arg Thr Tyr Arg Asp 
545 550 555 560 

Phe Lys Glu Ser Trp Arg Ala Leu Gin Glu Arg Gly Met Ser Gin Asp 
565 570 575 

Phe Ser Trp Glu His Ala Ala Lys Leu Tyr Glu Asp Val Leu Val Lys 
580 585 * 590 

Ala Lys Tyr Gin Trp 
595 



<210> 7 
<211> 5346 
<212> DNA 

<213> Triticum aestivum 

<220> 

<221> CDS 

<222> (29) . . (4912) 

<400> 7 

cggcacgagg tttagtaggt tccgggaa atg gag atg tct etc tgg cca egg 52 

Met Glu Met Ser Leu Trp Pro Arg 
1 5 

age ccc ctg tgc cct egg age agg cag ccg etc gtc gtc gtc egg ccg 100 
Ser Pro Leu Cys Pro Arg Ser Arg Gin Pro Leu Val Val Val Arg Pro 
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10 15 20 

gcc ggc cgc ggc ggc etc acg cag cct ttt ttg atg aat ggc aga ttt 148 
Ala Gly Arg Gly Gly Leu Thr Gin Pro Phe Leu Met Asn Gly Arg Phe 
25 30 35 40 

act cga age agg acc ctt cga tgc atg gta gca agt tea gat cct cct 196 
Thr Arg Ser Arg Thr Leu Arg Cys Met Val Ala Ser Ser Asp Pro Pro 
45 50 55 

aat agg aaa tea aga agg atg gta cca cct cag gtt aaa gtc att tct 244 
Asn Arg Lys Ser Arg Arg Met Val Pro Pro Gin Val Lys Val lie Ser 
60 65 70 

tct aga gga tat acg aca aga etc att gtt gaa cca age aac gag aat 292 
Ser Arg Gly Tyr Thr Thr Arg Leu lie Val Glu Pro Ser Asn Glu Asn 
75 80 85 

aca gaa cac aat aat egg gat gaa gaa act ctt gat aca tac aat gcg 340 
Thr Glu His Asn Asn Arg Asp Glu Glu Thr Leu Asp Thr Tyr Asn Ala 
90 95 100 

eta tta agt acc gag aca gca gaa tgg aca gat aat aga gaa gcc gag 388 
Leu Leu Ser Thr Glu Thr Ala Glu Trp Thr Asp Asn Arg Glu Ala Glu 
105 110 115 120 

act get aaa gcg gac teg teg caa aat get tta age agt tct ata att 436 
Thr Ala Lys Ala Asp Ser Ser Gin Asn Ala Leu Ser Ser Ser lie lie 
125 130 135 

ggg gaa gtg gat gtg gcg gat gaa gat ata ctt gcg get gat ctg aca 484 
Gly Glu Val Asp Val Ala Asp Glu Asp lie Leu Ala Ala Asp Leu Thr 
140 145 150 

gtg tat tea ttg age agt gta atg aag aag gaa gtg gat gca gcg gac 532 
Val Tyr Ser Leu Ser Ser Val Met Lys Lys Glu Val Asp Ala Ala Asp 
155 160 165 

aaa get aga gtt aaa gaa gac gca ttt gag ctg gat ttg cca gca act 580 
Lys Ala Arg Val Lys Glu Asp Ala Phe Glu Leu Asp Leu Pro Ala Thr 
170 ~ 175 180 

aca ttg aga agt gtg ata gta gat gtg atg gat cat aat ggg act gta 628 
Thr Leu Arg Ser Val lie Val Asp Val Met Asp His Asn Gly Thr Val 
185 190 195 200 

caa gag aca ttg aga agt gtg ata gta gat gtg atg gat cat aat ggg 676 
Gin Glu Thr Le^i Arg Ser Val lie Val Asp Val Met Asp His Asn Gly 
205 210 215 

act gta caa gag aca ttg aga agt gtg ata gta gat gtg atg gat gat 724 
Thr Val Gin Glu Thr Leu Arg Ser Val He Val Asp Val Met Asp Asp 
220 225 230 

gcg gcg gac aaa get aga gtt gaa gaa gac gta ttt gag ctg gat ttg 772 
Ala Ala Asp Lys Ala Arg Val Glu Glu Asp Val Phe Glu Leu Asp Leu 
235 240 245 



tea gga aat att tea age agt gcg acg acc gtg gaa eta gat gcg gtt 
Ser Gly Asn He Ser Ser Ser Ala Thr Thr Val Glu Leu Asp Ala Val 
250 255 260 



820 



gac gaa gtc ggg cct gtt caa gac aaa ttt gag gcg acc tea tea gga 868 
Asp Glu Val Gly Pro Val Gin Asp Lys Phe Glu Ala Thr Ser Ser Gly 
265 270 275 280 
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aat gtt tea aac agt gca acg gta egg gaa gtg gat gca agt gat gaa 916 
Asn Val Ser Asn Ser Ala Thr Val Arg Glu Val Asp Ala Ser Asp Glu 
285 290 295 

get ggg aat gat caa ggc ata ttt aga gca gat ttg tea gga aat gtt 964 
Ala Gly Asn Asp Gin Gly lie Phe Arg Ala Asp Leu Ser Gly Asn Val 
300 305 310 

ttt tea age agt aca aca gtg gaa gtg ggt gca gtg gat gaa get ggg 1012 
Phe Ser Ser Ser Thr Thr Val Glu Val Gly Ala Val Asp Glu Ala Gly 
315 320 325 

tct ata aag gac agg ttt gag acg gat teg tea gga aat gtt tea aca 1060 
Ser lie Lys Asp Arg Phe Glu Thr Asp Ser Ser Gly Asn Val Ser Thr 
330 335 340 

agt gcg ccg atg tgg gat gca att gat gaa ace gtg get gat caa gac 1108 
Ser Ala Pro Met Trp Asp Ala He Asp Glu Thr Val Ala Asp Gin Asp 
345 350 355 360 

aca ttt gag gcg gat ttg teg gga aat: get tea age tgc gca aca tac 1156 
Thr Phe Glu Ala Asp Leu Ser Gly Asn Ala Ser Ser Cys Ala Thr Tyr 
365 370 375 

aga gaa gtg gat gat gtg gtg gat gaa act aga tea gaa gag gaa aca 1204 
Arg Glu Val Asp Asp Val Val Asp Glu Thr Arg Ser Glu Glu Glu Thr 
380 385 390 

ttt gca atg gat ttg ttt gca agt gaa tea ggc cat gag aaa cat atg 1252 
Phe Ala Met Asp Leu Phe Ala Ser Glu Ser Gly His Glu Lys His Met 
395 400 405 

gca gtg gat tat gtg ggt gaa get acc gat gaa gaa gag act tac caa 1300 
Ala Val Asp Tyr Val Gly Glu Ala Thr Asp Glu Glu Glu Thr Tyr Gin 
410 415 420 

cag caa tat cca gta ccg tct tea ttc tct atg tgg gac aag get att 1348 
Gin Gin Tyr Pro Val Pro Ser Ser Phe Ser Met Trp Asp Lys Ala He 
425 430 435 440 

get aaa aca ggt gta agt ttg aat cct gag ctg cga ctt gtc agg gtt 1396 
Ala Lys Thr Gly Val Ser Leu Asn Pro Glu Leu Arg Leu Val Arg Val 
445 450 455 

gaa gaa caa ggc aaa gta aat ttt agt gat aaa aaa gac ctg tea att 1444 
Glu Glu Gin Gly Lys Val Asn Phe Ser Asp Lys Lys Asp Leu Ser He 
460 465 470 

gat gat tta cca gga caa aac caa teg ate att ggt tec tat aaa caa 1492 
Asp Asp Leu Pro Gly Gin Asn Gin Ser He He Gly Ser Tyr Lys Gin 
475 480 485 

gat aaa tea att get gat gtt gcg gga ccg acc caa tea att ttt ggt 1540 
Asp Lys Ser He Ala Asp Val Ala Gly Pro Thr Gin Ser He Phe Gly 
490 495 500 

tct agt aaa caa cac egg tea att gtt get ttc ccc aaa caa aac cag 1588 
Ser Ser Lys Gin His Arg Ser He Val Ala Phe Pro Lys Gin Asn Gin 
505 510 515 520 

tea att gtt agt gtc act gag caa aag cag tec ata gtt gga ttc cgt 1636 
Ser He Val Ser Val Thr Glu Gin Lys Gin Ser He Val Gly Phe Arg 
525 530 535 
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agt caa gat ctt teg get gtt agt etc cct aaa caa aac gta cca att 1684 
Ser Gin Asp Leu Ser Ala Val Ser Leu Pro Lys Gin Asn Val Pro lie 
540 545 550 

gtt ggt acg teg aga gag ggt caa aca aag caa gtt cct gtt gtt gat 1732 
Val Gly Thr Ser Arg Glu Gly Gin Thr Lys Gin Val Pro Val Val Asp 
555 560 565 

aga cag gat gca ttg tat gtg aat gga ctg gaa get aag gag gga gat 1780 
Arg Gin Asp Ala Leu Tyr Val Asn Gly Leu Glu Ala Lys Glu Gly Asp 
570 575 580 

cac aca tec gag aaa act gat gag gat gcg ctt cat gta aag ttt aat 1828 
His Thr Ser Glu Lys Thr Asp Glu Asp Ala Leu His Val Lys Phe Asn 
585 590 595 600 

gtt gac aat gtg ttg egg aag cat cag gca gat aga acc caa gca gtg 1876 
Val Asp Asn Val Leu Arg Lys His Gin Ala Asp Arg Thr Gin Ala Val 
605 610 615 

gaa aag aaa act tgg aag aaa gtt gat gag gaa cat ctt tac atg act 1924 
Glu Lys Lys Thr Trp Lys Lys Val Asp Glu Glu His Leu Tyr Met Thr 
620 625 630 

gaa cat cag aaa cgt get gee gaa gga cag atg gta gtt aac gag gat 1972 
Glu His Gin Lys Arg Ala Ala Glu Gly Gin Met Val Val Asn Glu Asp 
635 640 645 

gag ctt tct ata act gaa att gga atg ggg aga ggt gat aaa att cag 2020 
Glu Leu Ser lie Thr Glu lie Gly Met Gly Arg Gly Asp Lys lie Gin 
650 655 660 

cat gtg ctt tct gag gaa gag ctt tea tgg tct gaa gat gaa gtg cag 2068 
His Val Leu Ser Glu Glu Glu Leu Ser Trp Ser Glu Asp Glu Val Gin 
665 670 675 680 

tta att gag gat gat gga caa tat gaa gtt gac gag acc tct gtg tec 2116 
Leu He Glu Asp Asp Gly Gin Tyr Glu Val Asp Glu Thr Ser Val Ser 
685 690 695 

gtt aac gtt gaa caa gat ate cag ggg tea cca cag gat gtt gtg gat 2164 
Val Asn Val Glu Gin Asp He Gin Gly Ser Pro Gin Asp Val Val Asp 
700 705 710 

ccg caa gca eta aag gtg atg ctg caa gaa etc get gag aaa aat tat 2212 
Pro Gin Ala Leu Lys Val Met Leu Gin Glu Leu Ala Glu Lys Asn Tyr 
715 720 725 

teg atg agg aac aag ctg ttt gtt ttt cca gag gta gtg aaa get gat 2260 
Ser Met Arg Asn Lys Leu Phe Val Phe Pro Glu Val Val Lys Ala Asp 
730 " 735 740 

tea gtt att gat ctt tat tta aat cgt gac eta aca get ttg gcg aat 2308 
Ser Val He Asp Leu Tyr Leu Asn Arg Asp Leu Thr Ala Leu Ala Asn 
745 750 755 760 

gaa ccc gat gtc gtc ate aaa gga gca ttc aat ggt tgg aaa tgg agg 2356 
Glu Pro Asp Val Val He Lys Gly Ala Phe Asn Gly Trp Lys Trp Arg 
765 770 " " 775 

ctt ttc act gaa aga ttg cac aag agt gac ctt gga ggg gtt tgg tgg 2404 
Leu Phe Thr Glu Arg Leu His Lys Ser Asp Leu Gly Gly Val Trp Trp 
780 785 790 

tct tgc aaa ctg tac ata ccc aag gag gee tac aga tta gac ttt gtg 2452 
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Ser Cys Lys Leu Tyr lie Pro Lys Glu Ala Tyr Arg Leu Asp Phe Val 
795 800 805 

ttc ttc aac ggt cgc acg gtc tat gag aac aat ggc aac aat gat ttc 2500 

Phe Phe Asn Gly Arg Thr Val Tyr Glu Asn Asn Gly Asn Asn Asp Phe 
810 815 820 



tgt ata gga ata gaa ggc act atg aat gaa gat ctg ttt gag gat ttc 
Cys lie Gly lie Glu Gly Thr Met Asn Glu Asp Leu Phe Glu Asp Phe 
825 830 835 840 



gtt gat aat ttg tgg tac ata gag get age aca gat aca aga gga gat 
Val Asp Asn Leu Trp Tyr lie Glu Ala Ser Thr Asp Thr Arg Gly Asp 
905 910 915 920 



2548 



ttg gtt aaa gaa aag caa agg gag ctt gag aaa ctt gec atg gaa gaa 2596 

Leu Val Lys Glu Lys Gin Arg Glu Leu Glu Lys Leu Ala Met Glu Glu 
845 850 855 

get gaa agg agg aca cag act gaa gaa cag egg cga aga aag gaa gca 2644 

Ala Glu Arg Arg Thr Gin Thr Glu Glu Gin Arg Arg Arg Lys Glu Ala 
860 865 870 

agg get gca gat gaa get gtc agg gca caa gcg aag gee gag ata gag 2692 

Arg Ala Ala Asp Glu Ala Val Arg Ala Gin Ala Lys Ala Glu lie Glu 

875 880 885 

ate aag aag aaa aaa ttg caa agt atg ttg agt ttg gee aga aca tgt 2740 

He Lys Lys Lys Lys Leu Gin Ser Met Leu Ser Leu Ala Arg Thr Cys 

890 ' 895 900 



2788 



act ate agg tta tat tat aac aga aac teg agg cca ctt gcg cat agt 2836 
Thr He Arg Leu Tyr Tyr Asn Arg Asn Ser Arg Pro Leu Ala His Ser 
925 " 930 935 

act gag att tgg atg cat ggt ggt tac aac aat tgg aca gat gga etc 2884 
Thr Glu He Trp Met His Gly Gly Tyr Asn Asn Trp Thr Asp Gly Leu 
940 945 950 

tct att gtt gaa age ttt gtc aag tgc aat gac aaa gac ggc gat tgg 2932 
Ser He Val Glu Ser Phe Val Lys Cys Asn Asp Lys Asp Gly Asp Trp 
955 960 965 

tgg tat gca gat gtt att cca cct gaa aag gca ctt gtg ttg gac tgg 2980 
Trp Tyr Ala Asp Val He Pro Pro Glu Lys Ala Leu Val Leu Asp Trp 
970 975 980 

gtt ttt get gat ggg cca get ggg aat gca agg aac tat gac aac aat 3028 
Val Phe Ala Asp Gly Pro Ala Gly Asn Ala Arg Asn Tyr Asp Asn Asn 
985 990 995 1000 

get cga caa gat ttc cat get att ctt ccg aac aac aat gta acc gag 3076 
Ala Arg Gin Asp Phe His Ala He Leu Pro Asn Asn Asn Val Thr Glu 
1005 1010 1015 

gaa ggc ttc tgg gcg caa gag gag caa aac ate tat aca agg ctt ctg 3124 
Glu Gly Phe Trp Ala Gin Glu Glu Gin Asn He Tyr Thr Arg Leu Leu 
1020 1025 1030 

caa gaa agg aga gaa aag gaa gaa acc atg aaa aga aag get gag aga 3172 
Gin Glu Arg Arg Glu Lys Glu Glu Thr Met Lys Arg Lys Ala Glu Arg 
1035 1040 1045 

agt gca aat ate aaa get gag atg aag gca aaa act atg cga agg ttt 3220 
Ser Ala Asn He Lys Ala Glu Met Lys Ala Lys Thr Met Arg Arg Phe 
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1050 



1055 



1060 



ctg ctt tec cag aaa cac att gtt tat acc gaa ccg ctt gaa ata cgt 
Leu Leu Ser Gin Lys His lie Val Tyr Thr Glu Pro Leu Glu He Arg 
1065 1070 1075 1080 



3268 



gec gga acc aca gtg gat gtg eta tac aat ccc tct aac aca gtg eta 
Ala Gly Thr Thr Val Asp Val Leu Tyr Asn Pro Ser Asn Thr Val Leu 
1085 1090 1095 



3316 



aat gga aag teg gag ggt tgg ttt aga tgc tec ttt aac ctt tgg atg 
Asn Gly Lys Ser Glu Gly Trp Phe Arg Cys Ser Phe Asn Leu Trp Met 
1100 1105 1110 



3364 



cat tea agt ggg gca ttg cca ccc cag aag atg gtg aaa tea ggg gat 
His Ser Ser Gly Ala Leu Pro Pro Gin Lys Met Val Lys Ser Gly Asp 
1115 1120 1125 



3412 



ggg ccg etc tta aaa gca aca gtt gat gtt cca ccg gat gee tat atg 
Gly Pro Leu Leu Lys Ala Thr Val Asp Val Pro Pro Asp Ala Tyr Met 
1130 1135 1140 



3460 



atg gac ttt gtt ttc tec gag tgg gaa gaa gat ggg ate tat gac aac 
Met Asp Phe Val Phe Ser Glu Trp Glu Glu Asp Gly He Tyr Asp Asn 
1145 1150 1155 1160 



3508 



agg aat ggg atg gac tat cat att cct gtt tct gat tea att gaa aca 
Arg Asn Gly Met Asp Tyr His He Pro Val Ser Asp Ser lie Glu Thr 
1165 1170 1175 



3556 



gag aat tac atg cgt att ate cac att gee gtt gag atg gee ccc gtt 
Glu Asn Tyr Met Arg He He His He Ala Val Glu Met Ala Pro Val 
1180 1185 1190 



3604 



gca aag gtt gga ggt ctt ggg gat gtt gtt aca agt ctt tea cgt gee 
Ala Lys Val Gly Gly Leu Gly Asp Val Val Thr Ser Leu Ser Arg Ala 
1195 1200 1205 



3652 



att caa gat eta gga cat act gtc gag gtt att etc ccg aag tac gac 
He Gin Asp Leu Gly His Thr Val Glu Val He Leu Pro Lys Tyr Asp 
1210 1215 1220 



3700 



tgt ttg aac caa age agt gtc aag gat tta cat tta tat . caa agt ttt 
Cys Leu Asn Gin Ser Ser Val Lys Asp Leu His Leu Tyr Gin Ser Phe 
1225 1230 1235 1240 



3748 



tct tgg ggt ggt aca gaa ata aaa gta tgg gtt gga cga gtc gaa gac 
Ser Trp Gly Glv Thr Glu He Lys Val Trp Val Gly Arg Val Glu Asp 
1245 1250 1255 



3796 



ctg acc gtt tac ttc ctg gaa cct caa aat ggg atg ttt ggc gtt gga 
Leu Thr Val Tyr Phe Leu Glu Pro Gin Asn Gly Met Phe Gly Val Gly 
1260 1265 1270 



3844 



tgt gta tat gga agg aat gat gac cgc aga ttt ggg ttc ttc tgt cat 
Cys Val Tyr Gly Arg Asn Asp Asp Arg Arg Phe Gly Phe Phe Cys His 
1275 * 1280 1285 



3892 



tct get eta gag ttt ate etc cag aat gaa ttt tct cca cat ata ata 
Ser Ala Leu Glu Phe He Leu Gin Asn Glu Phe Ser Pro His lie He 
1290 1295 1300 



3940 



cat tgc cat gat tgg tea agt get ccg gtc gee tgg eta tat aag gaa 
His Cys His Asp Trp Ser Ser Ala Pro Val Ala Trp Leu Tyr Lys Glu 
1305 " 1310 1315 " 1320 



3988 
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cac tat tec caa tec aga atg gca age act egg gtt gta ttt acc ate 4036 

His Tyr Ser Gin Ser Arg Met Ala Ser Thr Arg Val Val Phe Thr He 

1325 1330 1335 

cac aat ctt gaa ttt gga gca cat tat att ggt aaa gca atg aca tac 4084 

His Asn Leu Glu Phe Gly Ala His Tyr He Gly Lys Ala Met Thr Tyr 

1340 1345 1350 

tgt gat aaa gec aca act gtt tct cct aca tat tea agg gac gtg gca 4132 

Cys Asp Lys Ala Thr Thr Val Ser Pro Thr Tyr Ser Arg Asp Val Ala 
1355 1360 1365 

ggc cat ggc gec att get cct cat cgt gag aaa ttc tac ggc att etc 4180 

Gly His Gly Ala He Ala Pro His Arg Glu Lys Phe Tyr Gly He Leu 
1370 ~ 1375 1380 

aat gga att gat cca gat ate tgg gat ccg tac act gac aat ttt ate 4228 

Asn Gly He Asp Pro Asp He Trp Asp Pro Tyr Thr Asp Asn Phe He 

1385 1390 1395 1400 

ccg gtc cct tat act tgt gag aat gtt gtc gaa ggc aag aga get gca 4276 

Pro Val Pro Tyr Thr Cys Glu Asn Val Val Glu Gly Lys Arg Ala Ala 

1405 1410 1415 

aaa agg gee ttg cag cag aag ttt gga tta cag caa act gat gtc cct 4324 

Lys Arg Ala Leu Gin Gin Lys Phe Gly Leu Gin Gin Thr Asp Val Pro 

1420 1425 1430 

att gtc gga ate ate acc cgt ctg aca gee cag aag gga ate cac etc 4372 

He Val Gly He He Thr Arg Leu Thr Ala Gin Lys Gly He His Leu 
1435 1440 1445 

ate aag cac gca att cac cga act etc gaa age aac gga cat gtg gtt 4420 

He Lys His Ala He His Arg Thr Leu Glu Ser Asn Gly His Val Val 
1450 1455 1460 

ttg ctt ggt tea get cca gat cat cga ata caa ggc gat ttt tgc aga 4468 

Leu Leu Gly Ser Ala Pro Asp His Arg He Gin Gly Asp Phe Cys Arg 

1465 1470 1475 1480 

ttg gec gat get ctt cat ggt gtt tac cat ggt agg gtg aag ctt gtt 4516 

Leu Ala Asp Ala Leu His Gly Val Tyr His Gly Arg Val Lys Leu Val 

1485 1490 1495 

eta acc tat gat gag cct ctt tct cac ctg ata tac get ggc teg gac 4564 

Leu Thr Tyr Asp Glu Pro Leu Ser His Leu He Tyr Ala Gly Ser Asp 

1500 1505 1510 

ttc ata att gtt cct tea ate ttc gaa ccc tgt ggc tta aca caa ctt 4612 
Phe He He Val Pro Ser He Phe Glu Pro Cys Gly Leu Thr Gin Leu 
1515 1520 1525 

gtt gee atg cgt tat gga teg ate cct ata gtt egg aaa act gga gga 4660 

Val Ala Met Arg Tyr Gly Ser lie Pro He Val Arg Lys Thr Gly Gly 
1530 1535 1540 



ctt cac gac aca gtc ttc gac gta gac aat gat aag gac egg get egg 
Leu His Asp Thr Val Phe Asp Val Asp Asn Asp Lys Asp Arg Ala Arg 
1545 1550 1555 1560 



4708 



tct ctt ggt ctt gaa cca aat ggg ttc agt ttc gac gga gee gac age 4756 
Ser Leu Gly Leu Glu Pro Asn Gly Phe Ser Phe Asp Gly Ala Asp Ser 
1565 ~ 1570 1575 
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aat ggc gtg gat tat gcc etc aac aga gca ate ggc get tgg ttc gat 4804 
Asn Gly Val Asp Tyr Ala Leu Asn Arg Ala He Gly Ala Trp Phe Asp 
1580 1585 1590 

gcc cgt gat tgg ttc cac tec ctg tgt aag agg gtc atg gag caa gac 4852 
Ala Arg Asp Trp- Phe His Ser Leu Cys Lys Arg Val Met Glu Gin Asp 
1595 1600 1605 

tgg teg tgg aac egg ccc gca ctg gac tac att gaa ttg tac cat gcc 4 900 
Trp Ser Trp Asn Arg Pro Ala Leu Asp Tyr He Glu Leu Tyr His Ala 
1610 1615 1620 

get cga aaa ttc tgacacccaa ctgaaccaat gacaagaaca agegcattgt 4 952 

Ala Arg Lys Phe 

1625 

gggatcgact agtcatacag ggctgtgcag ategtcttge ttcagttagt gccctcttca 5012 
gttagttcca agcgcactac agtegtacat agctgaggat cctcttgcct cctaccaggg 5072 
ggaacaaagc agaaatgeat gagtgcattg ggaagacttt tatgtatatt gttaaaaaaa 5132 
tttccttttc ttttccttcc ctgcacctgg aaatggttaa gcgcatcgcc gagataagaa 5192 
ccgcagtgac attctgtgag tagctttgta tattctctca tcttgtgaaa actaatgttc 5252 
atgttaggct gtctgatcat gtggaagctt tgttatatgt tacttatggt atacatcaat 5312 
gatatttaca tttgtggaaa aaaaaaaaaa aaaa 534 6 

<210> 8 
<211> 1628 
<212> PRT 

<213> Triticuin aestivum 
<400> 8 

Met Glu Met Ser Leu Trp Pro Arg Ser Pro Leu Cys Pro Arg Ser Arg 
15 10 15 

Gin Pro Leu Val Val Val Arg Pro Ala Gly Arg Gly Gly Leu Thr Gin 
20 25 30 

Pro Phe Leu Met Asn Gly Arg Phe Thr Arg Ser Arg Thr Leu Arg Cys 
35 40 45 

Met Val Ala Ser Ser Asp Pro Pro Asn Arg Lys Ser Arg Arg Met Val 
50 55 60 

Pro Pro Gin Val Lys Val He Ser Ser Arg Gly Tyr Thr Thr Arg Leu 
65 70 75 80 

He Val Glu Pro Ser Asn Glu Asn Thr Glu His Asn Asn Arg Asp Glu 
85 90 95 

Glu Thr Leu Asp Thr Tyr Asn Ala Leu Leu Ser Thr Glu Thr Ala Glu 
100 105 110 

Trp Thr Asp Asn Arg Glu Ala Glu Thr Ala Lys Ala Asp Ser Ser Gin 
115 120 125 

Asn Ala Leu Ser Ser Ser He He Gly Glu Val Asp Val Ala Asp Glu 
130 135 140 

Asp He Leu Ala Ala Asp Leu Thr Val Tyr Ser Leu Ser Ser Val Met 
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145 150 155 160 

Lys Lys Glu Val Asp Ala Ala Asp Lys Ala Arg Val Lys Glu Asp Ala 
165 170 175 

Phe Glu Leu Asp Leu Pro Ala Thr Thr Leu Arg Ser Val lie Val Asp 
180 185 190 

Val Met Asp His Asn Gly Thr Val Gin Glu Thr Leu Arg Ser Val lie 
195 200 205 

Val Asp Val Met Asp His Asn Gly Thr Val Gin Glu Thr Leu Arg Ser 
210 215 220 

Val lie Val Asp Val Met Asp Asp Ala Ala Asp Lys Ala Arg Val Glu 
225 230 235 240 

Glu Asp Val Phe Glu Leu Asp Leu Ser Gly Asn lie Ser Ser Ser Ala 
245 250 255 

Thr Thr Val Glu Leu Asp Ala Val Asp Glu Val Gly Pro Val Gin Asp 
260 265 270 

Lys Phe Glu Ala Thr Ser Ser Gly Asn Val Ser Asn Ser Ala Thr Val 
275 280 285 

Arg Glu Val Asp Ala Ser Asp Glu Ala Gly Asn Asp Gin Gly He Phe 
290 295 300 

Arg Ala Asp Leu Ser Gly Asn Val Phe Ser Ser Ser Thr Thr Val Glu 
305 310 315 320 

Val Gly Ala Val Asp Glu Ala Gly Ser He Lys Asp Arg Phe Glu Thr 
325 330 335 

Asp Ser Ser Gly Asn Val Ser Thr Ser Ala Pro Met Trp Asp Ala He 
340 345 350 

Asp Glu Thr Val Ala Asp Gin Asp Thr Phe Glu Ala Asp Leu Ser Gly 
355 360 365 

Asn Ala Ser Ser Cys Ala Thr Tyr Arg Glu Val Asp Asp Val Val Asp 
370 375 380 

Glu Thr Arg Ser Glu Glu Glu Thr Phe Ala Met Asp Leu Phe Ala Ser 
385 390 395 400 

Glu Ser Gly His Glu Lys His Met Ala Val Asp Tyr Val Gly Glu Ala 
405 410 415 

Thr Asp Glu Glu Glu Thr Tyr Gin Gin Gin Tyr Pro Val Pro Ser Ser 
420 425 430 

Phe Ser Met Trp Asp Lys Ala He Ala Lys Thr Gly Val Ser Leu Asn 
435 440 445 

Pro Glu Leu Arg Leu Val Arg Val Glu Glu Gin Gly Lys Val Asn Phe 
450 455 460 

Ser Asp Lys Lys Asp Leu Ser He Asp Asp Leu Pro Gly Gin Asn Gin 
465 * " 470 475 " 480 



Ser lie He Gly Ser Tyr Lys Gin Asp Lys Ser lie Ala Asp Val Ala 
4 85 4 90 * 4 95 
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Gly Pro Thr Gin Ser lie Phe Gly Ser Ser Lys Gin His Arg Ser He 
500 505 510 

Val Ala Phe Pro Lys Gin Asn Gin Ser He Val Ser Val Thr Glu Gin 
515 520 525 

Lys Gin Ser He Val Gly Phe Arg Ser Gin Asp Leu Ser Ala Val Ser 
530 535 540 

Leu Pro Lys Gin Asn Val Pro He Val Gly Thr Ser Arg Glu Gly Gin 
545 550 555 ~ 560 

Thr Lys Gin Val Pro Val Val Asp Arg Gin Asp Ala Leu Tyr Val Asn 
565 570 575 

Gly Leu Glu Ala Lys Glu Gly Asp His Thr Ser Glu Lys Thr Asp Glu 
580 585 590 

Asp Ala Leu His Val Lys Phe Asn Val Asp Asn Val Leu Arg Lys His 
595 600 605 

Gin Ala Asp Arg Thr Gin Ala Val Glu Lys Lys Thr Trp Lys Lys Val 
610 615 620 

Asp Glu Glu His Leu Tyr Met Thr Glu His Gin Lys Arg Ala Ala Glu 
625 ' 630 635 640 

Gly Gin Met Val Val Asn Glu Asp Glu Leu Ser He Thr Glu He Gly 
645 650 655 

Met Gly Arg Gly Asp Lys He Gin His Val Leu Ser Glu Glu Glu Leu 
660 665 670 

Ser Trp Ser Glu Asp Glu Val Gin Leu He Glu Asp Asp Gly Gin Tyr 
675 680 685 

Glu Val Asp Glu Thr Ser Val Ser Val Asn Val Glu Gin Asp lie Gin 
690 695 700 

Gly Ser Pro Gin Asp Val Val Asp Pro Gin Ala Leu Lys Val Met Leu 
705 710 715 " 720 

Gin Glu Leu Ala Glu Lys Asn Tyr Ser Met Arg Asn Lys Leu Phe Val 
725 730 * 735 

Phe Pro Glu Val Val Lys Ala Asp Ser Val He Asp Leu Tyr Leu Asn 
740 745 750 

Arg Asp Leu Thr Ala Leu Ala Asn Glu Pro Asp Val Val He Lys Gly 
755 760 " 765 

Ala Phe Asn Gly Trp Lys Trp Arg Leu Phe Thr Glu Arg Leu His Lys 
770 775 780 

Ser Asp Leu Gly Gly Val Trp Trp Ser Cys Lys Leu Tyr He Pro Lys 
785 790 795 800 

Glu Ala Tyr Arg Leu Asp Phe Val Phe Phe Asn Gly Arg Thr Val Tyr 
805 810 " 815 

Glu Asn Asn Gly Asn Asn Asp Phe Cys lie Gly He Glu Gly Thr Met 
820 825 " 830 

Asn Glu Asp Leu Phe Glu Asp Phe Leu Val Lys Glu Lys Gin Arg Glu 
835 840 845 
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Leu Glu Lys Leu Ala Met Glu Glu Ala Glu Arg Arg Thr Gin Thr Glu 
850 855 860 

Glu Gin Arg Arg Arg Lys Glu Ala Arg Ala Ala Asp Glu Ala Val Arg 
865 870 875 880 

Ala Gin Ala Lys Ala Glu lie Glu He Lys Lys Lys Lys Leu Gin Ser 
885 890 895 

Met Leu Ser Leu Ala Arg Thr Cys Val Asp Asn Leu Trp Tyr He Glu 
900 905 910 

Ala Ser Thr Asp Thr Arg Gly Asp Thr He Arg Leu Tyr Tyr Asn Arg 
915 920 925 

Asn Ser Arg Pro Leu Ala His Ser Thr Glu lie Trp Met His Gly Gly 
930 935 940 

Tyr Asn Asn Trp Thr Asp Gly Leu Ser He Val Glu Ser Phe Val Lys 
945 950 955 960 

Cys Asn Asp Lys Asp Gly Asp Trp Trp Tyr Ala Asp Val He Pro Pro 
965 970 975 

Glu Lys Ala Leu Val Leu Asp Trp Val Phe Ala Asp Gly Pro Ala Gly 
980 985 " 990 

Asn Ala Arg Asn Tyr Asp Asn Asn Ala Arg Gin Asp Phe His Ala He 
995 1000 1005 

Leu Pro Asn Asn Asn Val Thr Glu Glu Gly Phe Trp Ala Gin Glu Glu 
1010 1015 1020 

Gin Asn He Tyr Thr Arg Leu Leu Gin Glu Arg Arg Glu Lys Glu Glu 
025 1030 1035 1040 

Thr Met Lys Arg Lys Ala Glu Arg Ser Ala Asn He Lys Ala Glu Met 
1045 1050 1055 

Lys Ala Lys Thr Met Arg Arg Phe Leu Leu Ser Gin Lys His lie Val 
1060 1065 1070 

Tyr Thr Glu Pro Leu Glu He Arg Ala Gly Thr Thr Val Asp Val Leu 
1075 1080 1085 

Tyr Asn Pro Ser Asn Thr Val Leu Asn Gly Lys Ser Glu Gly Trp Phe 
1090 1095 1100 

Arg Cys Ser Phe Asn Leu Trp Met His Ser Ser Gly Ala Leu Pro Pro 
105 1110 1115 1120 

Gin Lys Met Val Lys Ser Gly Asp Gly Pro Leu Leu Lys Ala Thr Val 
1125 1130 1135 

Asp Val Pro Pro Asp Ala Tyr Met Met Asp Phe Val Phe Ser Glu Trp 
1140 1145 1150 

Glu Glu Asp Gly He Tyr Asp Asn Arg Asn Gly Met Asp Tyr His He 
1155 1160 1165 

Pro Val Ser Asp Ser He Glu Thr Glu Asn Tyr Met Arg He He His 
1170 1175 1180 



He Ala Val Glu Met Ala Pro Val Ala Lys Val Gly Gly Leu Gly Asp 
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185 



1190 



1195 



1200 



Val Val Thr Ser Leu Ser Arg Ala He Gin Asp Leu Gly His Thr Val 
1205 1210 1215 

Glu Val He Leu Pro Lys Tyr Asp Cys Leu Asn Gin Ser Ser Val Lys 
1220 1225 1230 

Asp Leu His Leu Tyr Gin Ser Phe Ser Trp Gly Gly Thr Glu He Lys 
1235 "* 1240 1245 

Val Trp Val Gly Arg Val Glu Asp Leu Thr Val Tyr Phe Leu Glu Pro 
1250 1255 1260 

Gin Asn Gly Met Phe Gly Val Gly Cys Val Tyr Gly Arg Asn Asp Asp 
265 1270 1275 1280 

Arg Arg Phe Gly Phe Phe Cys His Ser Ala Leu Glu Phe He Leu Gin 
1285 1290 1295 

Asn Glu Phe Ser Pro His He He His Cys His Asp Trp Ser Ser Ala 
1300 1305 1310 

Pro Val Ala Trp Leu Tyr Lys Glu His Tyr Ser Gin Ser Arg Met Ala 
1315 1320 1325 

Ser Thr Arg Val Val Phe Thr He His Asn Leu Glu Phe Gly Ala His 
1330 ~ 1335 1340 

Tyr He Gly Lys Ala Met Thr Tyr Cys Asp Lys Ala Thr Thr Val Ser 
345 1350 1355 1360 

Pro Thr Tyr Ser Arg Asp Val Ala Gly His Gly Ala He Ala Pro His 
1365 1370 1375 

Arg Glu Lys Phe Tyr Gly He Leu Asn Gly He Asp Pro Asp He Trp 
1380 1385 1390 

Asp Pro Tyr Thr Asp Asn Phe He Pro Val Pro Tyr Thr Cys Glu Asn 
1395 1400 1405 

Val Val Glu Gly Lys Arg Ala Ala Lys Arg Ala Leu Gin Gin Lys Phe 
1410 " ~ 1415 1420 

Gly Leu Gin Gin Thr Asp Val Pro He Val Gly He He Thr Arg Leu 
425 1430 1435 1440 

Thr Ala Gin Lys Gly He His Leu He Lys His Ala He His Arg Thr 
1445 1450 1455 

Leu Glu Ser Asn Gly His Val Val Leu Leu Gly Ser Ala Pro Asp His 
1460 1465 1470 

Arg He Gin Gly Asp Phe Cys Arg Leu Ala Asp Ala Leu His Gly Val 
1475 " 1480 1485 

Tyr His Gly Arg Val Lys Leu Val Leu Thr Tyr Asp Glu Pro Leu Ser 
1490 1495 1500 

His Leu He Tyr Ala Gly Ser Asp Phe He He Val Pro Ser He Phe 
505 1510 1515 1520 

Glu Pro Cys Gly Leu Thr Gin Leu Val Ala Met Arg Tyr Gly Ser He 



1525 



1530 



1535 
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Pro lie Val Arg Lys Thr Gly Gly 
1540 

Asp Asn Asp Lys Asp Arg Ala Arg 

1555 1560 

Phe Ser Phe Asp Gly Ala Asp Ser 
1570 1575 

Arg Ala lie Gly Ala Trp Phe Asp 
585 1590 

Cys Lys Arg Val Met Glu Gin Asp 
1605 

Asp Tyr lie Glu Leu Tyr His Ala 
1620 



Leu His Asp Thr Val Phe Asp Val 
1545 1550 

Ser Leu Gly Leu Glu Pro Asn Gly 
1565 

Asn Gly Val Asp Tyr Ala Leu Asn 
1580 

Ala Arg Asp Trp Phe His Ser Leu 
1595 1600 

Trp Ser Trp Asn Arg Pro Ala Leu 
1610 * 1615 

Ala Arg Lys Phe 
1625 



<210> 9 
<211> 3621 
<212> DNA 

<213> Triticum aestivura 

<220> 

<221> CDS 

<222> (1) . . (3177) 

<400> 9 

gat gca ttg tat gtg aat gga ctg gaa get aag gag gga gat cac aca 

Asp Ala Leu Tyr Val Asn Gly Leu Glu Ala Lys Glu Gly Asp His Thr 
15 10 15 

tec gag aaa act gat gag gat gcg ctt cat gta aag ttt aat gtt gac 
Ser Glu Lys Thr Asp Glu Asp Ala Leu His Val Lys Phe Asn Val Asp 
20 25 30 



48 



96 



aat gtg ttg egg aag cat cag gca gat aga ace caa gca gtg gaa aag 144 
Asn Val Leu Arg Lys His Gin Ala Asp Arg Thr Gin Ala Val Glu Lys 
35 40 45 

aaa act tgg aag aaa gtt gat gag gaa cat ctt tac atg act gaa cat 192 
Lys Thr Trp Lys Lys Val Asp Glu Glu His Leu Tyr Met Thr Glu His 
50 " 55 60 

cag aaa cgt get gee gaa gga cag atg gta gtt aac gag gat gag ctt 240 
Gin Lys Arg Ala Ala Glu Gly Gin Met Val Val Asn Glu Asp Glu Leu 
65 70 75 80 

tct ata act gaa att gga atg ggg aga ggt gat aaa att cag cat gtg 288 
Ser lie Thr Glu lie Gly Met Gly Arg Gly Asp Lys lie Gin His Val 
85 90 95 

ctt tct gag gaa gag ctt tea tgg tct gaa gat gaa gtg cag tta att 336 
Leu Ser Glu Glu Glu Leu Ser Trp Ser Glu Asp Glu Val Gin Leu lie 
100 105 110 

gag gat gat gga caa tat gaa gtt gac gag ace tct gtg tec gtt aac 384 
Glu Asp Asp Gly Gin Tyr Glu Val Asp Glu Thr Ser Val Ser Val Asn 
115 120 125 

gtt gaa caa gat ate cag ggg tea cca cag gat gtt gtg gat ccg caa 432 
Val Glu Gin Asp lie Gin Gly Ser Pro Gin Asp Val Val Asp Pro Gin 
130 135 140 
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gca eta aag gtg atg ctg caa gaa etc get gag aaa aat tat teg atg 480 

Ala Leu Lys Val Met Leu Gin Glu Leu Ala Glu Lys Asn Tyr Ser Met 
145 150 155 160 

agg aac aag ctg ttt gtt ttt cca gag gta gtg aaa get gat tea gtt 528 

Arg Asn Lys Leu Phe Val Phe Pro Glu Val Val Lys Ala Asp Ser Val 
165 170 175 

att gat ctt tat tta aat cgt gac eta aca get ttg gcg aat gaa ccc 576 

lie Asp Leu Tyr Leu Asn Arg Asp Leu Thr Ala Leu Ala Asn Glu Pro 

180 185 190 

gat gtc gtc ate aaa gga gca ttc aat ggt tgg aaa tgg agg ctt ttc 624 

Asp Val Val He Lys Gly Ala Phe Asn Gly Trp Lys Trp Arg Leu Phe 
195 200 205 

act gaa aga ttg cac aag agt gac ctt gga ggg gtt tgg tgg tct tgc 672 

Thr Glu Arg Leu His Lys Ser Asp Leu Gly Gly Val Trp Trp Ser Cys 
210 215 220 

aaa ctg tac ata ccc aag gag gee tac aga tta gac ttt gtg ttc ttc 720 

Lys Leu Tyr He Pro Lys Glu Ala Tyr Arg Leu Asp Phe Val Phe Phe 
225 230 235 240 

aac ggt cgc acg gtc tat gag aac aat ggc aac aat gat ttc tgt ata 768 

Asn Gly Arg Thr Val Tyr Glu Asn Asn Gly Asn Asn Asp Phe Cys He 
245 250 255 

gga ata gaa ggc act atg aat gaa gat ctg ttt gag gat ttc ttg gtt 816 

Gly He Glu Gly Thr Met Asn Glu Asp Leu Phe Glu Asp Phe Leu Val 

260 265 270 

aaa gaa aag caa agg gag ctt gag aaa ctt gee atg gaa gaa get gaa 864 

Lys Glu Lys Gin Arg Glu Leu Glu Lys Leu Ala Met Glu Glu Ala Glu 
275 280 285 

agg agg aca cag act gaa gaa cag egg cga aga aag gaa gca agg get 912 

Arg Arg Thr Gin Thr Glu Glu Gin Arg Arg Arg Lys Glu Ala Arg Ala 
290 295 300 

gca gat gaa get gtc agg gca caa gcg aag gee gag ata gag ate aag 960 

Ala Asp Glu Ala Val Arg Ala Gin Ala Lys Ala Glu He Glu He Lys 
305 310 315 320 

aag aaa aaa ttg caa agt atg ttg agt ttg gee aga aca tgt gtt gat 1008 

Lys Lys Lys Leu Gin Ser Met Leu Ser Leu Ala Arg Thr Cys Val Asp 
325 330 335 

aat ttg tgg tac ata gag get age aca gat aca aga gga gat act ate 1056 

Asn Leu Trp Tyr He Glu Ala Ser Thr Asp Thr Arg Gly Asp Thr He 

340 345 350 

agg tta tat tat aac aga aac teg agg cca ctt gcg cat agt act gag 1104 

Arg Leu Tyr Tyr Asn Arg Asn Ser Arg Pro Leu Ala His Ser Thr Glu 
355 360 365 

att tgg atg cat ggt ggt tac aac aat tgg tea gat gga etc tct att 1152 

He Trp Met His Gly Gly Tyr Asn Asn Trp Ser Asp Gly Leu Ser He 
370 375 380 

gtt gaa age ttt gtc aag tgc aat gac aaa gac ggc gat tgg tgg tat 1200 

Val Glu Ser Phe Val Lys Cys Asn Asp Lys Asp Gly Asp Trp Trp Tyr 
385 390 395 400 

gca gat gtt att cca cct gaa aag gca ctt gtg ttg gac tgg gtt ttt 1248 
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Ala Asp Val lie Pro Pro Glu Lys Ala Leu Val Leu Asp Trp Val Phe 
405 410 415 

get gat ggg cca get ggg aat gca agg aac tat gac aac aat get cga 
Ala Asp Gly Pro Ala Gly Asn Ala Arg Asn Tyr Asp Asn Asn Ala Arg 
420 425 430 



1296 



caa gat ttc cat get att ctt ccg aac aac aat gta acc gag gaa ggc 1344 
Gin Asp Phe His Ala lie Leu Pro Asn Asn Asn Val Thr Glu Glu Gly 
435 440 445 

ttc tgg gcg caa gag gag caa aac ate tat aca agg ctt ctg caa gaa 1392 
Phe Trp Ala Gin Glu Glu Gin Asn lie Tyr Thr Arg Leu Leu Gin Glu 
450 455 460 

agg aga gaa aag gaa gaa acc atg aaa aga aag get gag aga agt gca 1440 
Arg Arg Glu Lys Glu Glu Thr Met Lys Arg Lys Ala Glu Arg Ser Ala 
465 470 475 480 

aat ate aaa get gag atg aag gca aaa act atg cga agg ttt ctg ctt 1488 
Asn lie Lys Ala Glu Met Lys Ala Lys Thr Met Arg Arg Phe Leu Leu 
485 490 495 

tec cag aaa cac att gtt tat acc cga acc gnc ttg aaa tac gtg ccc 1536 
Ser Gin Lys His lie Val Tyr Thr Arg Thr Xaa Leu Lys Tyr Val Pro 
500 505 510 

gga acc aca gtg gat gtg eta tac aat ccc tct aac aca gtg eta aat 1584 
Gly Thr Thr Val Asp Val Leu Tyr Asn Pro Ser Asn Thr Val Leu Asn 
515 520 525 

gga aag teg gag ggt tgg ttt aga tgc tec ttt aac ctt tgg atg cat 1632 
Gly Lys Ser Glu Gly Trp Phe Arg Cys Ser Phe Asn Leu Trp Met His 
530 535 540 

tea agt ggg gca ttg cca ccc cag aag atg gtg aaa tea ggg gat ggg 1680 
Ser Ser Gly Ala Leu Pro Pro Gin Lys Met Val Lys Ser Gly Asp Gly 
54 5 " 550 555 560 

ccg etc tta aaa gca aca gtt gat gtt cca ccg gat gee tat atg atg 1728 
Pro Leu Leu Lys Ala Thr Val Asp Val Pro Pro Asp Ala Tyr Met Met 
565 570 575 

gac ttt gtt ttc tec gag tgg gaa gaa gat ggg ate tat gac aac agg 1776 
Asp Phe Val Phe Ser Glu Trp Glu Glu Asp Gly lie Tyr Asp Asn Arg 
580 585 590 

aat ggg atg gac tat cat att cct gtt tct gat tea att gaa aca gag 1824 
Asn Gly Met Asp Tyr His lie Pro Val Ser Asp Ser lie Glu Thr Glu 
595 600 605 

aat tac atg cgt att ate cac att gec gtt gag atg gee ccc gtt gca 1872 
Asn Tyr Met Arg He He His He Ala Val Glu Met Ala Pro Val Ala 
610 615 620 

aag gtt gga ggt ctt ggg gat gtt gtt aca agt ctt tea cgt gec att 1920 
Lys Val Gly Gly Leu Gly Asp Val Val Thr Ser Leu Ser Arg Ala He 
625 630 635 640 

caa gat eta gga cat act gtc gag gtt att etc ccg aag tac gac tgt 1968 
Gin Asp Leu Gly His Thr Val Glu Val He Leu Pro Lys Tyr Asp Cys 
64 5 650 655 

ttg aac caa age agt gtc aag gat tta cat tta tat caa agt ttt tct 2016 
Leu Asn Gin Ser Ser Val Lys Asp Leu His Leu Tyr Gin Ser Phe Ser 
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660 665 670 

tgg ggt ggt aca gaa ata aaa gta tgg gtt gga cga gtc gaa gac ctg 

Trp Gly Gly Thr Glu lie Lys Val Trp Val Gly Arg Val Glu Asp Leu 
675 680 685 

acc gtt tac ttc ctg gaa cct caa aat ggg atg ttt ggc gtt gga tgt 

Thr Val Tyr Phe Leu Glu Pro Gin Asn Gly Met Phe Gly Val Gly Cys 
690 " 695 700 

gta tat gga agg aat gat gac cgc aga ttt ggg ttc ttc tgt cat tct 

Val Tyr Gly Arg Asn Asp Asp Arg Arg Phe Gly Phe Phe Cys His Ser 

705 " 710 715 720 

get eta gag ttt ate etc cag aat gaa ttt tct cca cat ata ata cat 

Ala Leu Glu Phe lie Leu Gin Asn Glu Phe Ser Pro His lie lie His 
725 730 735 

tgc cat gat tgg tea agt get ccg gtc gee tgg eta tat aag gaa cac 

Cys His Asp Trp Ser Ser Ala Pro Val Ala Trp Leu Tyr Lys Glu His 
740 745 750 



gat aaa gee aca act gtt tct cct aca tat tea agg gac gtg gca ggc 
Asp Lys Ala Thr Thr Val Ser Pro Thr Tyr Ser Arg Asp Val Ala Gly 
785 790 795 800 

cat ggc gee att get cct cat cgt gag aaa ttc tac ggc att etc aat 
His Gly Ala He Ala Pro His Arg Glu Lys Phe Tyr Gly He Leu Asn 
805 810 815 

gga att gat cca gat ate tgg gat ccg tac act gac aat ttt ate ccg 
Gly He Asp Pro Asp He Trp Asp Pro Tyr Thr Asp Asn Phe lie Pro 
820 825 830 

gtc cct tat act tgt gag aat gtt gtc gaa ggc aag agg get gca aaa 
Val Pro Tyr Thr Cys Glu Asn Val Val Glu Gly Lys Arg Ala Ala Lys 
835 840 845 



2064 



2112 



2160 



2208 



2256 



tat tec caa tec aga atg gca age act egg gtt gta ttt acc ate cac 2304 

Tyr Ser Gin Ser Arg Met Ala Ser Thr Arg Val Val Phe Thr He His 

755 760 765 

aat ctt gaa ttt gga gca cat tat att ggt aaa gca atg aca tac tgt 2352 

Asn Leu Glu Phe Gly Ala His Tyr He Gly Lys Ala Met Thr Tyr Cys 

770 775 780 



2400 



2448 



2496 



2544 



agg gee ttg cag cag aag ttt gga tta cag caa act gat gtc cct att 2592 

Arg Ala Leu Gin Gin Lys Phe Gly Leu Gin Gin Thr Asp Val Pro He 
850 855 860 

gtc gga ate ate acc cgt ctg aca gca cag aag gga ate cac etc ate 2640 

Val Gly He He Thr Arg Leu Thr Ala Gin Lys Gly He His Leu He 
865 * 870 875 880 

aag cac gca att cac cga acc etc gag age aat gga caa gtg gtt ttg 2688 

Lys His Ala He His Arg Thr Leu Glu Ser Asn Gly Gin Val Val Leu 

885 890 895 

ctt ggt tea get cca gat cat cga ata caa ggc gat ttt tgc aga ttg 2736 

Leu Gly Ser Ala Pro Asp His Arg He Gin Gly Asp Phe Cys Arg Leu 
900 905 910 

gee gat get ctt cac ggt gtt tac cat ggt agg gtg aag ctt gtt eta 2784 
Ala Asp Ala Leu His Gly Val Tyr His Gly Arg Val Lys Leu Val Leu 
915 920 925 
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acc tac gat gag cct ctt tct cac ctg ata tac get ggc tec gac ttc 2832 
Thr Tyr Asp Glu Pro Leu Ser His Leu lie Tyr Ala Gly Ser Asp Phe 
930 935 940 

att att gtc cct tea ate ttt gaa ccc tgt ggc tta aca caa ctt gtt 2880 
He lie Val Pro Ser He Phe Glu Pro Cys Gly Leu Thr Gin Leu Val 
945 950 955 960 

gee atg cgt tat gga teg ate cct ata gtt egg aaa acc gga gga ctt 2928 
Ala Met Arg Tyr Gly Ser He Pro He Val Arg Lys Thr Gly Gly Leu 
965 970 975 

tac gac act gtc ttc gac gta gac aat gat aag gac egg get egg tct 29*76 
Tyr Asp Thr Val Phe Asp Val Asp Asn Asp Lys Asp Arg Ala Arg Ser 
980 985 990 

ctt ggt ctt gaa cca aat ggg ttc agt ttc gac gga gee gac age aat 3024 
Leu Gly Leu Glu Pro Asn Gly Phe Ser Phe Asp Gly Ala Asp Ser Asn 
995 1000 1005 

ggc gtg gat tat gee etc aac aga gca ate ggc get tgg ttc gat gec 3072 
Gly Val Asp Tyr Ala Leu Asn Arg Ala He Gly Ala Trp Phe Asp Ala 
1010 1015 1020 

cgt gat tgg ttc cac tec ctg tgt aag agg gtc atg gag caa gac tgg 3120 
Arg Asp Trp Phe His Ser Leu Cys Lys Arg Val Met Glu Gin Asp Trp 
1025 1030 1035 1040 

teg tgg aac egg cct gca ctg gac tac att gaa ttg tac cat gee get 3168 
Ser Trp Asn Arg Pro Ala Leu Asp Tyr He Glu Leu Tyr His Ala Ala 
1045 1050 1055 

cga aaa ttc tgacacccaa ctgaaccaat ggcaagaaca agegcattgt 3217 
Arg Lys Phe 

gggatcgact acagtcatac agggctgtgc agategtett gcttcagtta gtgccctctt 3277 
cagttagttc caagcgcact acagtegtae atagctgagg atcctcttgc ctcctccacc 3337 
aggggaaaca aagcagaaat gcataagtgc attgggaaga cttttatgta tattgttaaa 3397 
tttttccttt tcttttcctt ccctgcacct ggaaatggtt aagegcateg ccgagataag 3457 
aaccacagta acattctgtg agtagctttg tatattctct catcttgtga aaactaatgt 3517 
gcatgttagg ctctctgatc atgtggaagc tttgttatar gttacttatg gttatatggt 3577 
atacatcaat gatatttaca tttgtggaaa aaaaaaar'da aaaa 3621 

<210> 10 
<211> 1059 
<212> PRT 

<213> Triticum aestivum 
<400> 10 

Asp Ala Leu Tyr Val Asn Gly Leu Glu Ala Lys Glu Gly Asp His Thr 
15 10 15 

Ser Glu Lys Thr Asp Glu Asp Ala Leu His Val Lys Phe Asn Val Asp 
20 25 30 



Asn Val Leu Arg Lys His 
35 



Gin Ala Asp Arg Thr Gin Ala Val Glu Lys 
40 45 
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Lys Thr Trp Lys Lys Val Asp Glu Glu His Leu Tyr Met Thr Glu His 
50 55 60 

Gin Lys Arg Ala Ala Glu Gly Gin Met Val Val Asn Glu Asp Glu Leu 
65 70 75 80 

Ser lie Thr Glu lie Gly Met Gly Arg Gly Asp Lys He Gin His Val 
85 90 95 

Leu Ser Glu Glu Glu Leu Ser Trp Ser Glu Asp Glu Val Gin Leu He 
100 105 110 

Glu Asp Asp Gly Gin Tyr Glu Val Asp Glu Thr Ser Val Ser Val Asn 
115 120 125 

Val Glu Gin Asp He Gin Gly Ser Pro Gin Asp Val Val Asp Pro Gin 
130 135 140 

Ala Leu Lys Val Met Leu Gin Glu Leu Ala Glu Lys Asn Tyr Ser Met 
145 150 155 ' ' 160 

Arg Asn Lys Leu Phe Val Phe Pro Glu Val Val Lys Ala Asp Ser Val 
165 170 175 

He Asp Leu Tyr Leu Asn Arg Asp Leu Thr Ala Leu Ala Asn Glu Pro 
180 185 190 

Asp Val Val He Lys Gly Ala Phe Asn Gly Trp Lys Trp Arg Leu Phe 
195 200 205 

Thr Glu Arg Leu His Lys Ser Asp Leu Gly Gly Val Trp Trp Ser Cys 
210 215 220 

Lys Leu Tyr He Pro Lys Glu Ala Tyr Arg Leu Asp Phe Val Phe Phe 
225 230 235 240 

Asn Gly Arg Thr Val Tyr Glu Asn Asn Gly Asn Asn Asp Phe Cys lie 
245 250 255 

Gly He Glu Gly Thr Met Asn Glu Asp Leu Phe Glu Asp Phe Leu Val 
260 265 270 

Lys Glu Lys Gin Arg Glu Leu Glu Lys Leu Ala Met Glu Glu Ala Glu 
275 280 285 

Arg Arg Thr Gin Thr Glu Glu Gin Arg Arg Arg Lys Glu Ala Arg Ala 
290 295 300 

Ala Asp Glu Ala Val Arg Ala Gin Ala Lys Ala Glu He Glu lie Lys 
305 310 315 320 

Lys Lys Lys Leu Gin Ser Met Leu Ser Leu Ala Arg Thr Cys Val Asp 
325 330 " " 335 

Asn Leu Trp Tyr lie Glu Ala Ser Thr Asp Thr Arg Gly Asp Thr He 
340 345 350 

Arg Leu Tyr Tyr Asn Arg Asn Ser Arg Pro Leu Ala His Ser Thr Glu 
355 360 365 

lie Trp Met His Gly Gly Tyr Asn Asn Trp Ser Asp Gly Leu Ser lie 
370 375 380 

Val Glu Ser Phe Val Lys Cys Asn Asp Lys Asp Gly Asp Trp Trp Tyr 
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385 



390 



395 



400 



Ala Asp Val lie Pro Pro Glu Lys Ala Leu Val Leu Asp Trp Val Phe 
405 410 415 

Ala Asp Gly Pro Ala Gly Asn Ala Arg Asn Tyr Asp Asn Asn Ala Arg 
420 425 430 

Gin Asp Phe His Ala lie Leu Pro Asn Asn Asn Val Thr Glu Glu Gly 
435 440 445 

Phe Trp Ala Gin Glu Glu Gin Asn lie Tyr Thr Arg Leu Leu Gin Glu 
450 455 460 

Arg Arg Glu Lys Glu Glu Thr Met Lys Arg Lys Ala Glu Arg Ser Ala 
465 470 475 480 

Asn lie Lys Ala Glu Met Lys Ala Lys Thr Met Arg Arg Phe Leu Leu 
485 490 495 

Ser Gin Lys His He Val Tyr Thr Arg Thr Xaa Leu Lys Tyr Val Pro 
500 505 510 

Gly Thr Thr Val Asp Val Leu Tyr Asn Pro Ser Asn Thr Val Leu Asn 
515 520 525 

Gly Lys Ser Glu Gly Trp Phe Arg Cys Ser Phe Asn Leu Trp Met His 
530 535 540 

Ser Ser Gly Ala Leu Pro Pro Gin Lys Met Val Lys Ser Gly Asp Gly 
545 550 555 560 

Pro .Leu Leu Lys Ala Thr Val Asp Val Pro Pro Asp Ala Tyr Met Met 
565 570 575 

Asp Phe Val Phe Ser Glu Trp Glu Glu Asp Gly He Tyr Asp Asn Arg 
580 585 590 

Asn Gly Met Asp Tyr His He Pro Val Ser Asp Ser He Glu Thr Glu 
595 600 605 

Asn Tyr Met Arg He He His He Ala Val Glu Met Ala Pro Val Ala 
610 615 620 

Lys Val Gly Gly Leu Gly Asp Val Val Thr Ser Leu Ser Arg Ala He 
625 630 635 640 

Gin Asp Leu Gly His Thr Val Glu Val He Leu Pro Lys Tyr Asp Cys 
645 650 655 

Leu Asn Gin Ser Ser Val Lys Asp Leu His Leu Tyr Gin Ser Phe Ser 
660 665 670 

Trp Gly Gly Thr Glu He Lys Val Trp Val Gly Arg Val Glu Asp Leu 
675 680 685 

Thr Val Tyr Phe Leu Glu Pro Gin Asn Gly Met Phe Gly Val Gly Cys 
690 695 700 

Val Tyr Gly Arg Asn Asp Asp Arg Arg Phe Gly Phe Phe Cys His Ser 
705 710 715 720 

Ala Leu Glu Phe lie Leu Gin Asn Glu Phe Ser Pro His He He His 



725 



730 



735 
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Cys His Asp Trp Ser Ser Ala Pro Val Ala Trp Leu Tyr Lys Glu His 
740 745 750 

Tyr Ser Gin Ser Arg Met Ala Ser Thr Arg Val Val Phe Thr lie His 
755 760 765 

Asn Leu Glu Phe Gly Ala His Tyr lie Gly Lys Ala Met Thr Tyr Cys 
770 775 780 

Asp Lys Ala Thr Thr Val Ser Pro Thr Tyr Ser Arg Asp Val Ala Gly 
785 790 795 800 

His Gly Ala lie Ala Pro His Arg Glu Lys Phe Tyr Gly lie Leu Asn 
805 810 815 

Gly lie Asp Pro Asp lie Trp Asp Pro Tyr Thr Asp Asn Phe lie Pro 
820 " 825 830 

Val Pro Tyr Thr Cys Glu Asn Val Val Glu Gly Lys Arg Ala Ala Lys 
835 840 845 

Arg Ala Leu Gin Gin Lys Phe Gly Leu Gin Gin Thr Asp Val Pro lie 
850 855 860 

Val Gly lie He Thr Arg Leu Thr Ala Gin Lys Gly He His Leu He 
865 870 875 880 

Lys His Ala He His Arg Thr Leu Glu Ser Asn Gly Gin Val Val Leu 
885 890 895 

Leu Gly Ser Ala Pro Asp His Arg He Gin Gly Asp Phe Cys Arg Leu 
900 905 910 

Ala Asp Ala Leu His Gly Val Tyr His Gly Arg Val Lys Leu Val Leu 
915 920 925 

Thr Tyr Asp Glu Pro Leu Ser His Leu He Tyr Ala Gly Ser Asp Phe 
930 935 940 

He He Val Pro Ser He Phe Glu Pro Cys Gly Leu Thr Gin Leu Val 
945 950 955 960 

Ala Met Arg Tyr Gly Ser He Pro He Val Arg Lys Thr Gly Gly Leu 
965 970 975 

Tyr Asp Thr Val Phe Asp Val Asp Asn Asp Lys Asp Arg Ala Arg Ser 
980 985 990 

Leu Gly Leu Glu Pro Asn Gly Phe Ser Phe Asp Gly Ala Asp Ser Asn 
995 1000 " 1005 

Gly Val Asp Tyr Ala Leu Asn Arg Ala He Gly Ala Trp Phe Asp Ala 
1010 " 1015 1020 

Arg Asp Trp Phe His Ser Leu Cys Lys Arg Val Met Glu Gin Asp Trp 
1025 1030 1035 1040 

Ser Trp Asn Arg Pro Ala Leu Asp Tyr He Glu Leu Tyr His Ala Ala 
1045 1050 1055 

Arg Lys Phe 



<210> 
<211> 



11 

728 
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<212> DNA 

<213> Triticum sp. 

<400> 11 

gatcttgaac ggcacgtgaa agacttgtaa 
tcatcgatca tgacagagca tagtattatg 
gagatctcca cgccagagcg ttgtattcca 
gctaggcggg cgaggcagag gggatagggc 
tggtgggtgg tgggttttgc gggcggggtt 
ccggccacgg agccctctgt gccctcggag 
cggccgcggc ggcggcctcg cgcaggtacg 
acggaatgtt gtttgatttg gttctgtccc 
aaaaaaaaag gtttatagtg attttgattt 
gagtcaaagg gcattggttt tgatttgcat 
tgagctggaa ttcatactgc ttaaaacgac 
catgaattct tgttatattt gttaaaaaaa 
atcatgga 

<210> 12 

<211> 2446 

<212> DNA 

<213> Triticum sp. 

<400> 12 

gtgggtctat aaaagacagg tttgagcgga 

gatgtgggat gcaattgatg aaaccgtggc 

cgggaaatgc ttcaagctgc gcgacataca 

gatcagaaga ggaaacattt gcgatggatt 

atatggcagt ggatcatgtg ggtgaagcta 

atccagtacc gtcttcattc tctatgtggg 

tgaatcctga gctgcgactt gtcagggttg 

aaaaagacct gtcaattgat gatttaccag 

aacaagataa atcaattgct gatgttgcgg 

aacaacaccg gtcaattgtt gctttcccca 

agcaaaagca gtccatagtt ggattccgta 

aacaaaacgt accaattgtt ggtacgtcga 

ttgatagaca ggatgcgttg tatgtgaatg 

ccgagaaaac cgatgaggat gtgcttcatg 
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caacatcccc 


gagacctcca 


acctatgaga 


60 


gcatagaatg 


aaaaaaaggc 


ataaggtgat 


120 


attttagttc 


tttccccgtg 


aggaggggag 


180 


agtcgccgct 


gcgtggtgga 


ctgactggtg 


240 


tagtaggttc 


ccggaaatgg 


agatggctct 


300 


cagtcagccg 


ctcgtcgtcg 


tccggccggc 


360 


ggtgattatg 


gttcttgatt 


cggtcggttc 


420 


gggtcaggtt 


catagtgatt 


ttattccgca 


480 


ctttcatctc 


gggaacattt 


ttatatctgg 


540 


gcggaacata 


ttggttattt 


attaatgtgg 


600 


gtgattttaa 


ttgctggaag 


aggtaaagaa 


660 


atcccctgtt 


ctagcgtttc 


aatctgcatg 


720 








728 


ttcgtcagga 


aatgtttcaa 


caagtgcgac 


60 


ttgatcaaga 


cgcagttgag 


gcggatttgt 


120 


gagaagtgga 


tgatgtggtg 


gatgaaacta 


180 


tgtttgcaag 


tgaatcaggc 


catgagaaac 


240 


ccgatgaaga 


agagacttac 


caacagcaat 


300 


acaaggctat 


tgctaaaaca 


ggtgtaagtt 


36 A 


aagaacaagg 


caaagtaaat 


tttagtgata 


420 


gacaaaacca 


atcgatcatt 


ggttcctata 


480 


gaccgaccca 


atcaattttt 


ggttctagta 


540 


aacaaaacca 


gtcaattgtt 


agtgtcactg 


600 


gtcaagatct 


ttcggctgtt 


agtctcccta 


660 


gagagggtca 


aacaaagcaa 


gttcctgttg 


720 


gactggaagc 


taaggaggga 


gatcacacat 


780 


taaaatttaa 


tgttgacaat 


gtgttgcgga 


840 
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agcatcaggc agatagaacc caagcagtgg 
aacatcttta catgactgaa catcagatag 
aggatgagct ttctataact gaaattggaa 
tttctgagga agagctttca tggtctgaag 
aatatgaagt tgatgagacc tctgtgtccg 
cacaggatgt tgtggatccg caagcactaa 
attattcgat gaggaacaag ctgtttgttt 
ttgatcttta tttcaatcgt gacctaacag 
aaggagcatt caatggttgg aaatggaggc 
ttggaggggt trggtggtct tgcaaactgt 
ttgtgttctt caacggtcgc acggtctatg 
gaatagaagg cactatgaat gaagatctgt 
gggagcttga gaaacttgcc atggaagaag 
ggcgaagtaa ggaagcaagg gctgcagatg 
tagagatcaa gaacaaaaaa ttgcagagta 
atttgtggta catagaggct agcacagata 
acagaaactc gaggccactt gcgcatagta 
attggtcaga tggactctct attgttgaaa 
attggtggta tgcagatggt acgacacctc 
attttttttg ttgaggaaac atttgttttg 
atgaatttcc ttgttttatt gatgtcatga 
aagctcaaca tttaccatag acagacgctt 
tgtaatgtaa tacctgtctt ttctctatat 
tgttggactg ggtttttgct gatgggccag 
ctcgacaaga tttccatgct attcttccaa 
tgcaagagga gcaaaacatc tatacaaggc 
ccatgaaaag aaaggtgagt tgcaacaaaa 

<210> 13 

<211> 1032 

<212> DNA 

<213> Triticum sp. 

<400> 13 

gatctctata attttggcag ttaacccctg 
ttttccaaat tcaaaatgca tggttccatg 



-38- 

aaacgataac ttggaagaaa gttgatgagg 900 
gtgctgccga aggacagatg gtagttaacg 960 
tggggagagg tgataaaatt cagcatgtgc 1020 
atgaagtgca gttaattgag gatgatggac 1080 
ttaacgttga acaagatatc caggggtcac 1140 
aggtgatgct gcaagaactc gctgagaaaa 1200 
ttccagaggt agtgaaagct gattcagtta 1260 
ctttggcgaa tgaacccgat gttgtcatca 1320 
ttttcactga aagattgcat aagagtgacc 1380 
acatacccaa ggaggcctac agattagact 1440 
agaacaatgg caacaatgat ttctgtatag 1500 
ttgaggattt cttggttaaa gaaaagcaaa 1560 
ctgaaaggag gacacagact gaagaacagc 1620 
aagctgtcag ggcacaagcg aaggccgaga 1680 
tgttgagttt ggccagaaca tgtgttgata 1740 
caagcggaga tactatcagg ttatactata 1800 
ctgagatttg gatgcatggt ggttacaaca 1860 
gctttgtcaa gtgcaatgac agagacggcg 1920 
aacctttgta cataaggcaa cattgttttg 1980 
attctagcat aatgctccta caaatatggc 2040 
gaaagtattt tattaactcg aaggccatgg 2100 
aaagatcatt tgtattccgt ggatcatata 2160 
gtacagttat tccacctgaa aaagcacttg 2220 
ctgggaatgc aaggaactat gacaacaatg 2280 
acaacaatgt aaccgaggaa ggcttctggg 2340 
ttctgcaaga aaggagagaa aaggaagaaa 2400 
tctttgcata tagatc 2446 



agtgatggca aatatattcc ctttcgtcta 60 
caagcttatc caaaatcact tgataatata 120 
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ccaatcacaa 


cataactttg 


tttaccataa 


gaacattcct 


acttaaaatt 


tgcaaggtaa 


180 


ctccctttcg 


aggctggttg 


gcttgatgag 


taactggcaa 


ttaacaaaga 


aaagatatat 


240 


ctgatgtttg 


gaacaaaaca 


tatgatcagg 


gttgtttggg 


ttgactcatg 


ttccttttta 


300 


cctacacagg 


ctgagagaag 


tgeaaatate 


aaagctgaga 


tgaaggcaaa 


aactatgega 


360 


aggtttctgc 


tttcccagaa 


acacattgtt 


tataccgaac 


cgcttgaaat 


acgtgccgga 


420 


accacagtgg 


atgtgctata 


caatccctct 


aacacagtgc 


taaatggaaa 


geeggaggtt 


480 


tggtttagat 


gctcttttaa 


cctttggatg 


catccaagtg 


gagcattgee 


accccagaag 


540 


atggtgaaat 


caggggatgg 


gccgctctta 


aaagccacag 


gtttattgcg 


ttattacatc 


600 


actgttatta 


gtatatatat 


aaccattttt 


atgcaatcaa 


tagagtcaag 


tgcaactaat 


660 


gatgcacaga 


taggatcaca 


tcattaggag 


aatgatgtga 


tggacaagac 


ccaatcctaa 


720 








fflfTflfirt"t" t* t* 

l ay ay 1 — c i— 




v- a v_ \^ ck u- ^ — ■ 


780 


cttagaccat 


gagattgtgc 


aactcccgga 


tategtagga 


gtgctttggg 


tgtatcaaat 


840 


gtcacaacgt 


aactgggtga 


ctataaaggt 


gcactacagg 


tatctccgaa 


agtttctgtt 


900 


gggttggcac 


gaatcgagac 


tgggatttgt 


cactccgtat 


gaeggagagg 


tatctttggg 


960 


cccactcggt 


aatgcatcat 


cataatgagc 


tcaatgtgac 


taaggagtta 


gecaegggat 


1020 


cgagaattcc 


eg 










1032 


<210> 14 

<211> 892 

<212> DNA 

<213> Triticum sp. 












<400> 14 
aatatttctt 


gttctattat 


tggtaataat 


tagctagttt 


aatgccataa 


gcccataaca 


60 


gatatgcaac 


tactccctcc 


aatccatatt 


acttgtcgea 


actttggtac 


aactttagta 


120 


caaagttata 


ctaaagctgt 


gacaagtaat 


atggaccgga 


gggagtacta 


tataagcttg 


180 


tagctgtttt 


gagaccgagt 


gtctgetegg 


gtggctagct 


ggageggget 


gaagtgcttg 


240 


caggcacctc 


ttctcta .-aa 


aaaagtgctt 


gcagcccccc 


cgccccctcc 


atagggtgag 


300 


tggtcacctt 


tcttcttaaa 


aattatggca 


ccaagggaaa 


ttctcggctg 


gtcgagcttg 


360 


tagctatttt 


ttcggagcgt 


gaatgggagc 


gtctttctgt 


ataaggecta 


taggcttact 


420 


ttgatatata 


ttgtgaagtc 


acttaagect 


tgttaaaacg 


tagaaactta 


gttccgcaac 


480 


ttggccaaat 


ccctgttaaa 


ttggtttact 


gtgtactaga 


tgcatcgatg 


gcgcagagtc 


540 


ccggggggta 


ataaagcttc 


cattttctac 


aatgaagtta 


attatcctac 


ttgccttgta 


600 


attactgagt 


acaatacaga 


gcaccgaaaa 


gctgtatcct 


tcctacttcc 


ttatgtttat 


660 


ctgtgttcct 


tgtctagtta 


atgttccacc 


ggatgectat 


atgatggact 


ttgttttctc 


720 


cgagtgggaa 


gaagatggga 


tctatgacaa 


caggaatggg 


atggactatc 


atattcctgt 


780 
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ttctgattca attgaaacag agaattacat 
ccccgttgca aaggtaatat aattctaagg 

<210> 15 

<211> 871 

<212> DNA 

<213> Triticum sp. 

<400> 15 

aggttatcct ccagaatgaa ttttttccag 
tgactttttc tttgtgagac tacactttct 
atcttgtatt cagcgcgtta ctttcagttt 
gtttcctttc ctactctact atctgaatgc 
atccccttcc atttctcagt taaaaaaact 
acattgccat gattggtcaa gtgctccggt 
atccagaatg gcaagcactc gggttgtatt 
ttatattggt aaagcaatga catactgtga 
ttgtaatttt taatctttct gtttggcgca 
gttcttgtgt tttgtacgta ttcaactatt 
tattcaaggg acgtggcagg ccatggtgcc 
attctcaatg gaattgatcc agatatctgg 
tctcgaggtc tttacattgc tggtgctctt 
taatacgtga aaacattaat tcttttctca 
tcctacctgg cttcggaact gaaagaactg 

<210> 16 

<211> 1592 

<212> DNA 

<213> Triticum sp. 

<400> 16 

cgggaattct cgatcccgtg gctaactcct 
ttaccgagtg ggcccaaaga tacctctccg 
tcgtgccaac ccaacagaaa ctttcggaga 
ttacgttgtg acatttgata cacccaaagc 
tcatggtcta aggaaatgat acttgacatt 
cttgtgctat gcttaggatt gggtcttgtc 
atacactgac aattttatcc cggtaccaga 
caaggccaca gatagtttta tgcttaacta 
cttgtgagaa tgttgtcgaa ggcaagagag 



-40- 

gcgtattatc cacattgccg ttgagatggc 840 
ctagtttctt tgatgcgagg eg 892 



tacgtattat ttagaatact ageggtatat 60 
tgtttaccat tccagtgcac catgttcaaa 120 
ctttactact agcttatttg gtgcattggt 180 
tacttgtgtt ttcgcaacag ttgcttcttt 240 
tgcatctgta ttcacgtgac agcatataat 300 
cgcctggcta tataaggaac actattccca 360 
taccatccac aatcttgaat ttggagcaca 420 
taaagecaca actgtgagtg ccttactgtc 480 
cagaaaatct tccacatttt acagaatcat 540 
tccacccaaa cttttcaggt ttctcctaca 600 
attgctcctc atcgtgagaa attctaegge 660 
gatcctgatt gccaacatgc tgtttggtcg 720 
taccccgact ttctggcgtg aatgatggag 780 
acaagggacg gaeaaacgeg egagattgee 840 
a 871 



tagtcacatt gagctcatta tgatgatgea 60 
teataeggag tgacaaatcc cagtctcgat 120 
tacctgtagt gcacctttat agtcacccag 180 
actcctacga tatcegggag ttgeacaate 240 
agaaaagctc tagegaaega actacacgat 300 
catcacatca ttctcctaat gatgtgatcc 360 
ttttttccca gagtgcaagt agatatatac 420 
tgtgtttcat actacttcag gtcccttata 480 
ctgcaaaaag ggccttgcag cagaagtttg 540 
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gattacagca 


aactgatgtc 


cctattgtcg 


gaatcatcac 


ccgtctgaca 


geccagaagg 


600 


gaatccacct 


catcaagcac 


gcaattcacc 


gaaccctcga 


aagcaacgga 


caggttcatc 


660 


atcccttgtg 


aacgaataaa 


catcaaacgt 


tttgtttata 


aaaagttgct 


tactatttgt 


720 


ttttgtttac 


ttcaaaacaa 


aagtctgaaa 


atgaagtgtt 


tggttcctag 


gtggttttgc 


780 


t tggt tcagc 


tccagatca t 


cgaatacaag 


gcgatttttg 


cagattggee 


gatgetctte 


840 


acggtgttta 


ccacqqtaqq 


qtqaagcttg 


ttctaaccta 


egatgagect 


ctttctcacc 


900 


toataaactc 


caa ta tccta 


cacaccatct 


agccagccct 


tcattatggg 


agctggagac 


960 


tact tt ataa 


t ttaggttga 


tgatcgatca 


tgetgeagat 


ataegctgge 


tccgacttca 


1020 


t ta ttgtccc 


ntcaatcttc 


gaaccctgtg 


gcttaacaca 


acttgttgcc 


atgcgttatg 


1080 


gat eg at ccc 


tatagtt egg 


aaaaceggag 


qtgtgtgact 


atttctctcc 


attatgetge 


1140 


act gat t tgc 


ata tg tcgag 


ctgttggaca 


tgaaatggaa 


actatccttt 


ggtatcgcag 


1200 


gactttacga 


cactgtcttc 


gaegtagaca 


atgataagga 


ccgggctcgg 


tctcttggtc 


12 60 


ttgaaccaaa 


tgggttcagt 


ttcgaeggag 


ccgacagcaa 


cggcgtggat 


tatgccctca 


1320 


acaggcaagt 


atcgttcctc 


aattagcect 


gaattcagca 


gtagtgctag 


gttatttacc 


1380 


ttgcatgttc 


catacctcat 


ttcagagcaa 


teggegcttg 


gttcgatgee 


cgtgattggt 


1440 


tccactccct 


gtgtaagagg 


gtcatggaac 


aagactggtc 


atggaaccgg 


cccgcactgg 


1500 


actacattga 


attgtaccat 


gccgctcgaa 


aattctgaca 


cccaactgaa 


ccaatggcaa 


1560 


gaacaagege 


attgtgggat 


cgagaattcc 


eg 






1592 



<210> 17 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 17 

Asp Val Gin Leu Val Met Leu Gly Thr Gly 
15 10 

<210> 18 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 18 

Ala Ala Gly Lys Lys Asp Ala Gly lie Asp 
15 10 



<210> 19 
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<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 19 

Ala Thr Gly Lys Lys Asp Ala Gly lie Asp 
15 10 



<210> 20 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 20 

Ala Leu Gly Lys Lys Asp Ala Gly He Asp 
15 10 



<210> 21 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 21 

Ala Thr Gly Lys Lys Asp Ala Leu 
1 5 



<210> 22 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 22 

Ala Leu Gly Lys Lys Asp Ala Leu 
1 5 



<210> 23 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF » 

<400> 23 j 
Ala Ala Gly Lys Lys Asp Ala Arg Val Asp Asp Asp Ala Ala ; 

1.5 10 « 

i 

i 
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<210> 24 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 24 

Ala Leu Gly Lys Lys Asp Ala Gly lie Val Asp Gly Ala 
15 10 



<210> 25 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 25 

tgttgaggtt ccatggcacg ttc 23 



<210> 26 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 26 

agtcgttctg ccgtatgatg teg 23 



<210> 27 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 27 

ccaagtacca gtggtgaacg c 21 



<210> 28 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 28 

cggtgggatc caacggccc 19 



<210> 29 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 
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<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 29 

ggaggtcttg gtgatgttgt 



<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 30 

cttgaccaat catggcaatg 20 



<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 31 

cattgccatg attggtcaag 20 



<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 32 

accacctgtc cgttccgttg c 21 



<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PRIMER 
<400> 33 

gcacggtcta tgagaacaat ggc 23 



<210> 34 

<211> 21 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence : PRIMER 



<400> 34 
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tctgcatacc accaatcgcc g 



<210> 35 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 35 

Lys Val Gly Gly Leu Gly Asp Val Val Thr Ser Leu Ser Arg Ala Val 
1 " 5 10 15 

Gin Asp Leu Gly His Asn Val Glu Val 
20 25 



<210> 36 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE MOTIF 
<400> 36 

Lys Val Gly Gly Leu Gly Asp Val Val Thr Ser Leu Ser Arg Ala lie 
15 10 15 

Gin Asp Leu Gly His Thr Val Glu Val 
20 25 



<210> 37 

<211> 9024 

<212> DNA 

<213> Triticum sp. 

<400> 37 

aaatatgaaa ccaaaaaaaa aatagaaaaa ggaaaggtaa aatagaaagt taaataggaa 60 
taatggataa aaaataaaac atcaaagaaa aacgaaatgc agaagaaaaa aacgtcactt 120 
gttcccttat tatctcccgt gcaccccggt agcgtaggac aaaaagaaaa aatagaacgg 180 
acccaacgtc acaagctcac acatgcccag cgagagaaaa gaaaaatggt gcgacaaaaa 240 
aaaggaaacg ggctgagagc cgaaacacat gggctgcgct ttgttcgcta cgaagctctc 300 
ccctcgacaa aatatgaatc gcgacgtgat tggatcctat ggtggaaaaa gtgaatgaga 360 
ccaaaagaat tctcagctga atgagtttta gcaagactga tcattatatc caacataaat 420 
agattttttt tttgcaaaaa taatccaaat ctattagcaa agttcagtag aagtacaaag 480 
catctcgaac attataaaca ttacactgag attccaggac caccaaacaa cccactactg 540 
ccgcgaaaag aaaaggattc ggaagacaga aattatccaa accacgttcg tccttggttg 600 
ttggtctcat tgcgcgctaa acaacctgga cagcagaaga agcaaagcag tgtgcttccg 660 
ctccgcagca agaagacaag tcgtcacatg tcagacgccg tcactcaagc aagcaaactg 720 
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caatgcttct cgttcggttt atcccctagc 
cgcaacgcat gcatgcacaa accaacaaac 
atatacgcaa tcaacgcggg cctcctcctt 
cacgtggatt ttgcaacttc cttccagcag 
actggccccg tgggcggaac ggggcctccg 
gttcgcttct ctagcgggca ccgacagaag 
gctggtgagg agcctgccgc tcgttgtgcc 
ggctgccgcc ctcgtgtgct gctcgcgtgg 
agcgtgctcg cccgcaaacc gcagacccaa 
tacccgcccc tcgtgtaaag ccgccgccgt 
tcggcctgac cccgttcgtt tacccccaca 
tgccaccgcg ctaccctcca ctcccactgc 
ggaccaaccc gcgaaccgta ccatctcccg 
gccgcatcct tcctcgcgct cgcgtcagcc 
gtgagcgcgc agccacccca cgccggggcc 
cagcgcacgg ctcgcgacgg agctgtggcg 
atcgacgacg ccgccgcgtc cgtgaggcag 
aaggtagtta gttatgacca agttatgacg 
cgctcacgaa ttgtttattt atacaaaacg 
gggatcccgt caagacgctc gaccgcgacg 
cagcgaggca ggacgccgcc cgtccgccga 
acaaatctac cggcggcggc ggcgcgacta 
cgccccatcc gtcgacccag aacagagcac 
cctcgccgcc gacoagcata gccgaggccg 
tcagcgacaa ggcgccggag tccgttgtcc 
caaatttcga gtcctcggcc tctgctcccg 
aactgaagaa gggtgcggtc gttgtcgaag 
ctgcagcccc cgctgtacaa gaagaccttt 
agcccgtgga ggccaaggat gatggccggg 
accaccagaa tcacgactcc ggacctttgg 
tggctgctga gtgttctccc tggtgcaaaa 
ttcctgttgt tcataaaact ttgctcgaat 
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acgcacgaac gcatgtgccg caccgcgtca 780 
gaaacagtgc agttgcagtg ctctatctac 840 
cgccgcgagc cccgttccgt cctcggtctt 900 
cttgtcacca cggacgcttc ctctctgaca 960 
ctcgcccctt gcgaaaccca cggctcgtcc 1020 
gggccggcgc agggtaggac caggctgtca 1080 
gcagctggag accgagcggg gcaacggaac 1140 
cacgccgcaa cggcaccggg cccgctttcc 1200 
cacgccagcc gccagggggc cgttcgtacg 1260 
cgtcgccgtc ccccgctcgc ggccatttct 1320 
cagagcacac tccagtccag tccagcccac 1380 
caccacctcc gcctgcgccg cgctctgggc 1440 
ccccgatcca tgtcgtcggc ggtcgcgtcc 1500 
tcccccggga gatcacgcag gcgggcgagg 1560 
ggcaggttgc actggccgcc gtggccgccg 1620 
gcgctcgccg ccgggaagaa ggacgcgggg 1680 
ccccgcgcac tccgcggtgg cgccgccacc 174 0 
cgtgcgcgcg cctcgagatc atcgtcgtct 1800 
cacgcccgcg tgtgcaggtc gcggagcgaa 1860 
ccgcggaagg cggcgggccg tccccgccgg 1920 
gtatgaacgg catgccggtg aacggcgaga 1980 
aagacagcgg gctgcccacg cccgcacgcg 2040 
cggtgaacgg tgaaaacaaa gctaacgtcg 2100 
f. ggcttcgga ttccgcagct accatttcca 2160 
cagctgagaa gacgccgccg tcgtccggct 2220 
ggtctgacac tgtcagcgac gtggaacaag 2280 
aagctccaaa gccaaaggct ctttcgccgc 2340 
gggatttcaa gaaatacatt ggtttcgagg 2400 
ctgtcgcaga tgatgcgggc tcctttgaac 24 60 
caggggagaa tgtcatgaac gtggtcgtcg 2520 
caggcatgga cattacctct tcagtctctc 2580 
tactcataag aacaaacatt gtgttgcata 2640 
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ggtggtctgg 


gagatgttgc 


gggtgctctg 


cccaaggctt 


tggcaaagag 


aggacatcgt 


2700 


gttatggtac 


tacaagcttt 


catttaactc 


tgttgggtcc 


atatgttcga 


ataatatcag 


2760 


tgagtagtat 


aatgttatta 


agtgcaagac 


atgaaagtgt 


tcttctgtca 


tactccctcc 


2820 


gtaaattaat 


ataagagcgt 


ttagattact 


actttagtga 


tctaaacgct 


cttatagtag 


2880 


tttacagacg 


gagtagagta 


tttcatagcc 


aaccctggag 


gttaggttgc 


tgaggcctac 


2940 


tgggtggggg 


agggggtttg 


aaacaagtgg 


tggttagcag 


ccagatttca 


caaagaagga 


3000 


ggctgataac 


cacaccatca 


gtgaaggaat 


gaatgtcggg 


tacccgatcg 


accgttttgc 


3060 


ccaacgtcgg 


gtttacccgc 


cctatagatc 


cgaataagta 


gttcctatct 


tcaattaggt 


3120 


accaaatatc 


gccagcgccc 


gtgtgtgtat 


ttatactact 


ggatgatcaa 


tttatcaaca 


3180 


tttccggtta 


atggtttcta 


tcatattcac 


tgtaattgtt 


agtaaacagt 


agatgtttgt 


3240 


aatgtagatg 


atggataaat 


gtatgttgtc 


gagctttcat 


ttcaatgcaa 


ttttgattgg 


3300 


gagctagttt 


cgcggttcgg 


ttagagccat 


caaaacccca 


gaatttttgg 


gagttggctt 


3360 


gtgagagagg 


gttttgggga 


gttaactttc 


gggattcagt 


tagagacgct 


cttactagtt 


3420 


ccagtaaaga 


gtaaactatt 


ttctgcaggc 


atcccaatta 


ttctgtagaa 


attagaagtg 


3480 


gaaaatagtt 


atggtatcat 


ataaaccata 


tattattcaa 


aatctagaat 


catggacttg 


3540 


gctagacttt 


gataatctga 


aattttaaat 


ttgatgataa 


ttgagaaatg 


atcctttcta 


3600 


tcttaggttg 


tggtaccaag 


gtatggggac 


tatgaagaag 


cctacgatgt 


cggagtccga 


3660 


aaatactaca 


aggctgctgg 


acaggtaagc 


aaaaatgcaa 


tcgaagggga 


gctgaaattt 


3720 


tattgcttat 


tgtcataata 


aatcaatttt 


taagtgtttt 


ttttgtcctg 


caggatatgg 


3780 


aagtgaatta 


tttccatgct 


tatatcgatg 


gagttgattt 


tgtgttcatt 


gacgctcctc 


3840 


tcttccgaca 


ccgtcaggaa 


gacatttatg 


ggggcagcag 


acaggttaat 


cttctatatg 


3900 


ttggtgtttg 


attgcactga 


taaactgaga 


acaagccaag 


gcctactgac 


tggcatatga 


3960 


ttacacattt 


tattttttca 


ggaaattatg 


aagcgcatga 


ttttgttctg 


caaggccgct 


4020 


gttgaggtat 


ctctccaact 


caattgacaa 


cctattacca 


ctatacaatt 


atgtgtatgc 


4080 


atgtatttca 


acagatacat 


aatctcttgt 


gaagtgcata 


tatactaata 


acatttcaat 


4140 


accttacatg 


cacatttggt 


caagcgttat 


gatttaactt 


ctgataatct 


attgcactga 


4200 


tgaacaatta 


tcttgatgat 


ccttgttact 


tcatcgttat 


gtttccatgt 


tctcttcacc 


4260 


gcgaattgat 


ttggaaatag 


catttccacc 


tgccacaaac 


aataatatac 


actcctactt 


4320 


tcatccaatt 


tagatatttt 


cgtacttggc 


atatcatccc 


attaaatatt 


attggtccat 


4380 


catttttatt 


cctctataat 


ttgcaggttc 


catggcacgt 


tccatgcggc 


ggtgtccctt 


4440 


atggggatgg 


aaatctggtg 


tttattgcaa 


atgattggca 


cacggcactc 


ctgcctgtct 


4500 


atctgaaagc 


atattacagg 


gaccatggtt 


tgatgcagta 


cactcggtcc 


attatggtga 


4560 


tacataacat 


cgctcaccag 


gttccttttc 


tcctaatctt 


gatttttctc 


tagtctctac 


4620 



WO 00/66745 



PCT/AU00/00385 



-48- 



tatttactcc 


acattgtttg 


aggaaactaa 


acgggttgca 


aaattatgat 


ggcttatgaa 


4680 


agttatagtc 


ttatagaggt 


aaatgcacca 


gtggtgcttg 


aacttgtcac 


gcgtgttcac 


4740 


tttggtgctt 


acagttgtag 


actatgaaaa 


acgggtgcaa 


aaacttgctg 


ttgtgtgcca 


4800 


tacggtgcat 


tttccgtatg 


taggagtcaa 


acgttgccta 


tgtgggcatt 


gtattcccgt 


4860 


ctatagctgt 


tagaccgtgc 


ctacgtcgcc 


attgggccca 


cacactctct 


atttacatgt 


4920 


gggccccact 


tgtcaaccta 


tgacataaat 


aaatggaaat 


ttataataaa 


aatgatggcc 


4980 


tggggtcttg 


aaaatgggac 


ctcgcaggta 


tgctggtagc 


cagcacgccc 


taaacattaa 


5040 


tcccctatgc 


acttcatgtc 


ttgtgtatgt 


gtgtgtctgt 


gtggggaggg 


gggggtatgc 


5100 


atgctgtttt 


tctttggttc 


aaggctacca 


tgctcaacaa 


gcccacctcc 


gcttcaacac 


5160 


ggccagcgcc 


ttcatgatgg 


cccaagtgct 


ccgcaccatc 


gctcaaagcg 


gcaacgtcgt 


5220 


tgtcatgacc 


atccaccaac 


ccaacacaca 


aaatcctcaa 


catccgcaaa 


tagtgagcat 


5280 


gcccctcttg 


tcctttcccc 


tcgtacccaa 


acatgtcttg 


ataacccttg 


gagctgcaca 


5340 


agttgtgacc 


atcgcctgcg 


tcgcctcata 


gagcccgacc 


tagccggacc 


gttatagaag 


5400 


cctacttggg 


agcccatacc 


tccctgcaca 


tcctcctctt 


tccccataga 


tcgtgccgcc 


5460 


atcgcaaacc 


aacttctcct 


ctccttctcc 


cactctggcc 


gtttcccccg 


ccgcgaagct 


5520 


gcaatacatg 


ccgagttggc 


catggcccta 


ttccccaatt 


gctcgcacta 


ggaggtcctc 


5580 


ctctaagcct 


agcacctttt 


cccctcacca 


attgcaagtt 


ggggagcccc 


tcgcgagctc 


5640 


cctacgtcgg 


ctgcagttgc 


ctgccgcctc 


aactctgatc 


cagacctcgt 


tcccgtggcc 


5700 


tcggcgacat 


ctcctcgacc 


tcccattcca 


cacgtggcct 


ggcgaggatc 


accgcatgtt 


5760 


catccatgtg 


aaccgaatca 


tcatagaact 


aacaccggag 


aggtcatccc 


gacggcgtcg 


5820 


cactgttcct 


ctattccccc 


caagccgtgt 


cgcgtcataa 


tataagacgg 


acttatttgt 


5880 


atcccttggg 


tcatcggttc 


aatggctatt 


tctttctcct 


gtctactgat 


aagtgggacc 


5940 


cacacgccac 


actaagccct 


ttctttctcc 


tacccgttga 


taagtgggac 


ccacacacag 


6000 


tacttagcca 


gagagagaac 


atgagcttgt 


tggtgccacg 


tcggcaagcc 


atgtcagcag 


6060 


tcttaacggc 


tacaaacaac 


ggatatggtg 


tcacgtgagc 


gtttacgaat 


ggaaagtgca 


6120 


tcatactgca 




ciy ay ^tay y u 


L. i— i— uat^a 


gttt tctgta 


t tt tacaact 


6180 


gcgagcatca 


aagtgtacat 


atgccgaacc 


aaagtgaaca 


tggtgagtcc 


attcttttct 


6240 


ggtgcggtgg 


gtggctcaaa 


gacaccccaa 


tagaagctat 


tgcctccgac 


attgccaatt 


6300 


cggtgccgaa 


ccatattgaa 


gtggtgaggt 


cagttgcttg 


tgctatgact 


actaggtatt 


6360 


ggatgaggga 


cataaaggat 


ctcataaata 


ttgcaatgtt 


cattcaaatt 


cttaacattt 


6420 


gcgaagcgct 


tcatgatttc 


catctcccct 


agatcagaga 


cacttggtcg 


tgtacactga 


6480 


atttctcagg 


tcgcttctcg 


tctaaatccg 


catatgtagc 


tcacttcaat 


gacttgcctt 


6540 



WO 00/66745 



PCT/AU00/00385 



tggtccagct 


aacgccattt 


gcgtagcaaa 


atttggatca 


cgggcagacg 


cgctagacaa 


tgatccgctc 


ttcccgaaga 


cacttgtgat 


tgtctctcca 


tggtcgcccc 


agccatagat 


aggaacaggg 


tgccaccttc 


ggacaagaag 


ttgatttgga 


aggaacacaa 


caacagtctt 


tattagacgg 


atcaagtgtg 


atgaatccta 


gtcactattt 


ggctaggtcg 


cttgccatcc 


tgctcaattt 


gtattttgtt 


gttatgtgtt 


aagtagaaaa 


aaattctcct 


ccataatgat 


aaaaatgaga 


acatccgtgg 


caagtttaag 


tatacaacac 


tgacatgccg 


aattacatgc 


cgttgggcta 


attctttctc 


ttcatgttgc 


ccgttcaccg 


agttgcctga 


gcactacctg 


ggtgaacacg 


ccaactactt 


cgccgccggc 


agccccgggt 


acctgtggga 


gctgaagacg 


atacggcaga 


acgactggaa 


gacccgcggc 


aaccccgagg 


tggacgccca 


cctcaagtcg 


ctggactccg 


gcaagcggca 


gtgcaaggag 


cgcgccgacg 


tgccgctgct 


cggcttcatc 


atcatcgcgg 


acgccatgcc 


ctggatcgtg 


accgggcgcc 


acgacctgga 


gagcatgctg 


gtgcgcgggt 


gggtggggtt 


ctccgtgcgc 


gcgctcctca 


tgccctcccg 


gttcgagccg 


tacggcaccg 


tccccgtcgt 


gcacgccgtt 


gaccccttca 


accactccgg 


gctcgggtgg 


atcgaggcgc 


tcgggcactg 


cctccgcacc 


ctccaggagc 


gcggcatgtc 


gcaggacttc 


gacgtcctcg 


tcaaggccaa 


gtaccagtgg 


gcatgcgtgc 


atgacaggat 


ggaactgcat 


ggcatccgcg 


aagtacagtg 


acatgaggtg 


cccgtagcag 


agtagagcgg 


aggtatatgg 


gttgtgtgca 


ttattacaat 


gttgttactt 
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tttttcatat 


ggctcgctct 


gcgcaagagg 


6600 


ggtcttccgc 


acaatgaaca 


ttgagttttt 


6660 


cttattacga 


gttgtgccat 


ttcaaacatc 


6720 


gccttgttct 


ctgaatggtg 


ggtttcagct 


6780 


ttgcgtagtt 


tggtcgtctt 


aactgcttgg 


6840 


tgaaggcaaa 


gctaattcct 


tcgatcaagt 


6900 


ctggtacaat 


gccgttgcta 


gttgcttgga 


6960 


cgctctgtgc 


taagcgcttg 


gggtcgcttt 


7020 


tttagtaatg 


taacctgaac 


tttctggact 


7080 


cacatacagt 


tctcctgcat 


ggttcgaaaa 


7140 


caccaccggt 


gcatttttac 


ctcaaagtta 


7200 


tttggtcagt 


tattccattc 


ttcggtactc 


7260 


atgcagggcc 


gtggccctgt 


agatgaattc 


7320 


gaacacttca 


gactgtacga 


ccccgtgggt 


7380 


ctgaagatgg 


cggaccaggt 


tgtcgtggtg 


7440 


gtggagggcg 


gctgggggct 


tcacgacatc 


7500 


atcgtcaacg 


gcatcgacaa 


catggagtgg 


7560 


gacggctaca 


ccaacttctc 


cctgaggacg 


7620 


gccctgcagc 


gcgagctggg 


cctgcaggtc 


7680 


ggccgcctgg 


acgggcagaa 


gggcgtggag 


7740 


agccaggacg 


tgcagctggt 


gatgctgggc 


7800 


cggcacttcg 


agcgggagca 


ccacgacaag 


7860 


ctggcgcacc 


ggatcacggc 


gggggcggac 


7920 


tgcgggctga 


accagctcta 


cgccatggcc 


7980 


ggcggcctca 


gggacaccgt 


gccgccgttc 


8040 


acgttcgacc 


gcgccgaggc 


gcacaagctg 


8100 


taccgagact 


tcaaggagag 


ctggagggcc 


8160 


agctgggagc 


acgccgccaa 


gctctacgag 


8220 


tgaacgctag 


ctgctagccg 


ctccagcccc 


8280 


tgcgcacgca 


ggaaagtgcc 


atggagcgcc 


8340 


tgtgtggttg 


agacgctgat 


tccaatccgg 


8400 


gaatcttaac 


ttggtattgt 


aatttgttat 


8460 


attcttgtta 


agtcggaggc 


caagggcgaa 


8520 
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agctagctca 


catgtctgat 


ggatgcacgt 


gccatggttg 


gtttggtagc 


gcagtgcaaa 


8580 


cggcaagaat 


gggaagtgaa 


ttcctccctg 


cttgaattag 


cactttcagt 


aataatcagt 


8640 


cagttaaaac 


aatagcactt 


cgaguggaag 


uyocn—ciciycici 


aaccaacatc 


acacccgg ta 


8700 


tggactcata 


gcatgttacc 


aaaaaatgcc 


tttcgccccg 


ctgtatatat 


aaagcaacga 


8760 


ccatcaacat 


ttgaacctat 


acaaactaga 


acacaccact 


caaaacccac 


acactcaggg 


8820 


ccagatacat 


aggtgccaaa 


gggctacaac 


cacaacacac 


cgaaagactc 


acatagacta 


8880 


caagtgaagg 


caacaagcat 


cactacggag 


cctccggcgt 


ccttccgatg 


aagaaatcat 


8940 


gaagagttga 


agttgtgatt 


tgacgaaacc 


gtgcgctcca 


aaacggtgcc 


ttcaggaagg 


9000 


acacgtcacc 


gtccaatcca 


aaga 








9024 



<210> 38 
<211> 11611 
<212> DNA 

<213> Triticum aestivum 
<400> 38 

taatccgttt gtctaatgaa atatatgtga tgggagagga tttggagcat tggggtgctc 60 
cacccccccc ctatatgagt attaaattca aaaaacaaac cgaggatatt caaaaagtct 120 
acaattttgg gatactaaac ctggatgctc agtctactcc catgtgaagt ttcatgaaaa 180 
aaatatcagg aaacgtattc tcagtaaaaa cagacaaaaa attcttatgc acagaaaaaa 240 
ctgtttgggt ggatcatagg tcagactata ttttcttcca tggatacatg tcatggtatt 300 
ttttcacaaa acttcacatg agagtagatt tgggcatcca agtttgatat ccccatattc 360 
caagttcttt cgaattttcc tagtattttt tgaaattaat attcgtatag gggtggagca 420 
tccaggagct ctggtgtatt tttcaatata tgtatggtta tttaaaaaaa aactcgtaca 480 
acaatctcag aaaaaactgg acggtttatt ctagctgatt ttgtgtgcag tttcccataa 540 
tcagaagtgg ccctcagccc ctcactcttc ttcctcctac cttctgctct gtcttccgct 600 
tcctgcacga acattcgcgt tgaagttttt tcaaaagaaa acaatatact tgctggaaaa 660 
agaaagcaag tacaaaaaac accagccatc caccaccgtc cgttactggt ccacctgcat 720 
ttccatgtgt gcgcacacgg agaagcagct cgaacaaaaa aaccaaacga aaataaagga 780 
tcgaagctgc tctcggacaa aatggttgaa ggacgaagga gcctttttgg tgcgcagatc 840 
tccacgccag agcgttgtat tccaatttta gttctttccc cgtgaggagg ggaggctagg 900 
cgggcgaggc agaggggata gggcagtcgc cgctgcgtgg tggactgact ggtgtggtgg 960 
gtggtgggtt ttgcgggcgg ggtttagtag gttcccggaa atggagatgg ctctccggcc 1020 
acggagccct ctgtgccctc ggagcagtca gccgctcgtc gtcgtccggc cggccggccg 1080 
cggcggcggc ctcgcgcagg tacgggtgat tatggttctt gattcggtcg gttcacggaa 114 0 
tgttgtttga tttggttctg tcccgggtca ggttcatagt gattttattc cgcaaaaaaa 1200 
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aaaggtttat 


agtgattttg 


aagggcattg 


gttttgattt 


ggaattcata 


ctgcttaaaa 


ttctgttata 


tttgttaaaa 


aaatgttaat 


gttaatgctg 


caagaaacag 


aaattcattg 


tctgcacctt 


gtatgtttgt 


tccgtatgta 


aggcgagcat 


gagtgtatca 


gtagttcgaa 


atataaattg 


gattacatcc 


ggtcagaaaa 


tgagatacag 


gaggtcagaa 


ggcgatttca 


aaatgacctt 


gataattctg 


tatctataag 


aaggtttcct 


cttttgtgtt 


ttccagcctt 


atgcatggta 


gcaagttcag 


gtttggaagc 


aatgtcttat 


tgacaatgaa 


tactgtagtt 


gtatgtttgg 


caatcaaaag 


gttgcgtttc 


tcagtttttt 


actacagttt 


tgtggatact 


tcaaagtatt 


taaaaccata 


atactttgca 


acgaaacaca 


tcattcagat 


cctcctaata 


ttcttctaga 


ggatatacga 


>w a wl k~ a q w *w \^ \u 


gatigaagaaa 


agaatggaca 


gatactagag 


aagcagttct 


ataatcgggg 


gacagtgaat 


tcattaagca 


agttaaagaa 


gacgtatttg 


ggatgtgatg 


gatcataatg 


gatggatgat 


gcggcggaca 
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atttctttca tctcgggaac 
gcatgcggaa catattggtt 
cgacgtgatt ttaattgctg 
aaaatcccct gttctagcgt 
gttaatttgg agtgaagatt 
cgaaaaaatg gtggagcgaa 
gatgaagtta tttccatata 
tgccatcttt ctataagctg 
ttgcgctaat gttttttgac 
tttctgttga acggagaaat 
tggggacctt ccctactgta 
gtagaattta tatgagaggc 
ttccgattgt tcgcaaatac 
ttttacgctc aaacatgttg 
ttttgatgaa tggcagattt 
gtttgaggaa taatctgtca 
tcaaacctca gtattttgat 
tatgaaacca acagtctttc 
tatacagcgt tgcaataggc 
aaaaagaggt cccaactact 
gtagtttata atactacaat 
gtttttagaa aaactgtagt 
gcccagatgt tctgttaact 
ggaaatcaag aaagatggta 
caagactcat tgttgaacca 
ctcttgatac atacaatgcg 
aagccgagac tgctaaagcg 
gagtggatgt ggcggatgaa 
gtataacgaa gaaggaagtg 
agctggattt gccagcaact 
ggactgtaca agagacattg 
aagctagagt tgaagaagac 



atttttatat ctgggagtca 1260 
atttattaat gtggtgagct 1320 
gaagaggtaa agaacatgaa 1380 
ttcagtctgc atgatcatgg 1440 
tccacggcaa gagtttcgaa 1500 
ttcggagagt atttacattg 1560 
ttttttgcga taaagttact 1620 
gtatttgtct gccagatagc 1680 
gaaacgaaac tatgaagacg 1740 
ttatccttgc ttagaagtga 1800 
ttatgctaaa aagaagaagt 1860 
ataaataatt tggtaggatt 1920 
cttcggattt tctcaagcat 1980 
agctgcacaa cttattttcc 2040 
actcgaagca ggacccttcg 2100 
aatggcctat cattctatct 2160 
actacggttt tctatagcga 2220 
taagtatttc ggcaacagtg 2280 
caccagtaga caaggccttt 2340 
ttttttaata ctgcaaaaac 2400 
ttttattaca gccaaacacc 2460 
atccttgaaa tactttgaga 2520 
tcatgtcttt ccaaattgca 2580 
tcacctcagg ttaaagtcat 2640 
agcaccgaga atatagaaca 2700 
ctattaagta ccgagacagc 27 60 
gactcgtcgc aaaatgcttt 2820 
gatatacttg cggctgatct 2880 
gatgcagtgg acaaagctag 2940 
acattgagaa gtgtgatagt 3000 
agaagtgtga tagtagatgt 3060 
gtatttgagc tggatttgtc 3120 



WO 00/66745 



PCT/AUOO/00385 



-52- 



aggaaatatt 


tcaagcagtg 


cgacgaccgt 


ggaactagat 


gcggttgacg 


aagtcgggcc 


3180 


tgttcaagac 


acatttgagg 


cgaactcgtc 


aggaaatgtt 


tcaaacagtg 


caacggtacg 


3240 


ggaagtggat 


acgagtgctg 


aagctgggaa 


tgatcaaggc 


atatttagag 


cagatttgtc 


3300 


aggaaatgtt 


ttttcaagca 


gtacaacagt 


ggaagtgggt 


gcagtggatg 


aagctgggtc 


3360 


tataaaagac 


aggtttgaga 


cggattcgtc 


aggaaatgtt 


tcaacaagtg 


cgacgatgtg 


3420 


ggatgcaatt 


gatgaaaccg 


tggctgatca 


agacgcagtt 


gaggcggatt 


tgtcgggaaa 


3480 


tgcttcaagc 


tgcgcgacat 


acagagaagt 


ggatgatgtg 


gtggatgaaa 


ctagatcaga 


3540 


agaggaaaca 


tttgcgatgg 


atttgtttgc 


aagtgaatca 


ggccatgaga 


aacatatggc 


3600 


agtggatcat 


gtgggtgaag 


ctaccgatga 


agaagagact 


taccaacagc 


aatatccagt 


3660 


accgtcttca 


ttctctatgt 


gggacaaggc 


tattgctaaa 


acaggtgtaa 


gtttgaatcc 


3720 


tgagctgcga 


cttgtcaggg 


ttgaagaaca 


aggcaaagta 


aattttagtg 


ataaaaaaga 


3780 


cctgtcaatt 


gatgatttac 


caggacaaaa 


ccaatcgatc 


attggttcct 


ataaacaaga 


3840 


taaatcaatt 


gctgatgttg 


cgggaccgac 


ccaatcaatt 


tttggttcta 


gtaaacaaca 


3900 


ccggtcaatt 


gttgctttcc 


ccaaacaaaa 


ccagtcaatt 


gttagtgtca 


ctgagcaaaa 


3960 


gcagtccata 


gttggattcc 


gtagtcaaga 


tctttcggct 


gttagtctcc 


ctaaacaaaa 


4020 


cgtaccaatt 


gttggtacgt 


cgagagaggg 


tcaaacaaag 


caagttcctg 


ttgttgatag 


4080 


acaggatgcg 


ttgtatgtga 


atggactgga 


agctaaggag 


ggagatcaca 


catccgagaa 


4140 


aaccgatgag 


gatgtgcttc 


atgtaaaatt 


taatgttgac 


aatgtgttgc 


ggaagcatca 


4200 


ggcagataga 


acccaagcag 


tggaaacgat 


aacttggaag 


aaagttgatg 


aggaacatct 


4260 


ttacatgact 


gaacatcaga 


taggtgctgc 


cgaaggacag 


atggtagtta 


acgaggatga 


4320 


gctttctata 


actgaaattg 


gaatggggag 


aggtgataaa 


attcagcatg 


tgctttctga 


4380 


ggaagagctt 


tcatggtctg 


aagatgaagt 


gcagttaatt 


gaggatgatg 


gacaatatga 


4440 


agttgatgag 


acctctgtgt 


ccgttaacgt 


tgaacaagat 


atccaggggt 


caccacagga 


4500 


tgttgtggat 


ccgcaagcac 


taaaggtgat 


gctgcaagaa 


ctcgctgaga 


aaaattattc 


4560 


gatgaggaac 


aagctgtttg 


tttttccaga 


ggtagtgaaa 


gctgattcag 


ttattgatct 


4620 


ttatttcaat 


cgtgacctaa 


cagctttggc 


gaatgaaccc 


gatgttgtca 


tcaaaggagc 


4680 


attcaatggt 


tggaaatgga 


ggcttttcac 


tgaaagattg 


cataagagtg 


accttggagg 


4740 


ggtttggtgg 


tcttgcaaac 


tgtacatacc 


caaggaggcc 


tacagattag 


actttgtgtt 


4800 


cttcaacggt 


cgcacggtct 


atgagaacaa 


tggcaacaat 


gatttctgta 


taggaataga 


4860 


aggcactatg 


aatgaagatc 


tgtttgagga 


tttcttggtt 


aaagaaaagc 


aaagggagct 


4920 


tgagaaactt 


gccatggaag 


aagctgaaag 


gaggacacag 


actgaagaac 


agcggcgaag 


4980 


taaggaagca 


agggctgcag 


atgaagctgt 


cagggcacaa 


gcgaaggccg 


agatagagat 


5040 


caagaacaaa 


aaattgcaga 


gtatgttgag 


tttggccaga 


acatgtgttg 


ataatttgtg 


5100 



I 
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gtacatagag gctagcacag atacaagcgg agatactatc aggttatact ataacagaaa 5160 
ctcgaggcca cttgcgcata gtactgagat ttggatgcat ggtggttaca acaattggtc 5220 
agatggactc tctattgttg aaagctttgt caagtgcaat gacagagacg gcgattggtg 5280 
gtatgcagat ggtacgacac ctcaaccttt gtacataagg caacattgtt ttgatttttt 5340 
ttgttgagga aacatttgtt ttgattctag cataatgctc ctacaaatat ggcatgaatt 5400 
tccttgtttt attgatgtca tgagaaagta ttttattaac tcgaaggcca tggaagctca 5460 
acatttacca tagacagacg cttaaagatc atttgtattc cgtggatcat atatgtaatg 5520 
taatacctgt cttttctcta tatgtacagt tattccacct gaaaaagcac ttgtgttgga 5580 
ctgggttttt gctgatgggc cagctgggaa tgcaaggaac tatgacaaca atgctcgaca 5640 
agatttccat gctattcttc caaacaacaa tgtaaccgag gaaggcttct gggtgcaaga 5700 
ggagcaaaac atctatacaa ggcttctgca agaaaggaga gaaaaggaag aaaccatgaa 5760 
aagaaaggtg agttgcaaca aaatctttgc atatgatctc tataattttg gcagttaacc 5820 
cctgagtgat ggcaaatata ttccctttcg tctattttcc aaattcaaaa tgcatggttc 5880 
catgcaagct tatccaaaat cacttgataa tataccaatc acaacataac tttgtttacc 5940 
ataagaacat tcctacttaa aatttgcaag gtaactccct ttcgaggctg gttggcttga 6000 
tgagtaactg gcaattaaca aagaaaagat atatctgatg tttggaacaa aacatatgat 6060 
cagggttgtt tgggttgact catgttcctt tttacctaca caggctgaga gaagtgcaaa 6120 
tatcaaagct gagatgaagg caaaaactat gcgaaggttt ctgctttccc agaaacacat 6180 
tgtttatacc gaaccgcttg aaatacgtgc cggaaccaca gtggatgtgc tatacaatcc 6240 
ctctaacaca gtgctaaatg gaaagccgga ggtttggttt agatgctctt ttaacctttg 6300 
gatgcatcca agtggagcat tgccacccca gaagatggtg aaatcagggg atgggccgct 6360 
cttaaaagcc acaggtttat tgcgttatta catcactgtt attagtatat atataaccat 6420 
ttttatgcaa tcaatagagt caagtgcaac taatgatgca cagataggat ccaatatttc 6480 
ttgttctatt attggtaata attagctagt ttaatgccat aagcxataa cagatatgca 65*0 
actactccct ccaatccata ttacttgtcg caactttggt acaactttag tacaaagtta 6600 
tactaaagct gtgacaagta atatggaccg gagggagtac tatataagct tgtagctgtt 6660 
ttgagaccga gtgtctgctc gggtggctag ctggagcggg ctgaagtgct tgcaggcacc 6720 
tcttctctaa aaaaaagtgc ttgcagcccc cccgccccct ccatagggtg agtggtcacc 6780 
tttcttctta aaaattatgg caccaaggga aattctcggc tggtcgagct tgtagctatt 6840 
ttttcggagc gtgaatggga gcgtctttct gtataaggcc tataggctta ctttgatata 6900 
tattgtgaag tcacttaagc cttgttaaaa cgtagaaact tagttccgca acttggccaa 6960 
atccctgtta aattggttta ctgtgtacta gatgcatcga tggcgcagag tccggggggt 7020 
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aataaagctt 


ccattttcta 


caatgaagtt 


aattatccta 


cttgccttgt 


aattactgag 


7080 


tacaatacag 


agcaccgaaa 


agctgtatcc 


ttcctacttc 


cttatgttta 


tctgtgttcc 


7140 


ttgtctagtt 


aatgttccac 


cggatgccta 


tatgatggac 


tttgttttct 


ccgagtggga 


7200 


agaagatggg 


atctatgaca 


acaggaatgg 


gatggactat 


catattcctg 


tttctgattc 


7260 


aattgaaaca 


gagaattaca 


tgcgtattat 


ccacattgcc 


gttgagatgg 


cccccgttgc 


7320 


aaaggtaata 


taattctaag 


gctagtttct 


ttgatgcgag 


gcgagatctc 


atcaccttat 


7380 


gccttttttt 


cattctatgc 


cataatacta 


tgctctgtca 


tgatcgatga 


tctcataggt 


7440 


tggaggtctc 


ggggatgttg 


ttacaagtct 


ttcacgtgcc 


gttcaagatc 


tagggcatac 


7500 


tgtcgaggtt 


attctcccga 


agtacgactg 


tttgaaccaa 


agcagtgtaa 


gttgaagtac 


7560 


tgtactacat 


aatctattca 


cttagtcttt 


aaaatttcaa 


ctcaaaatgc 


cacgaagctt 


7620 


caactgaagc 


taaagaattc 


tgagctgcga 


tggagcgcag 


tagggtggca 


cagatcccaa 


7680 


taaaccaata 


tatgaccaat 


aagggggtgc 


caagatcagt 


aggcactaat 


gaatttcctt 


7740 


tgttttatat 


ccattataca 


ttattaatca 


agttacatct 


atttcaatgc 


aggtcaagga 


7800 


tttacattta 


tatcaaagtt 


tttcttgggg 


tggtacagaa 


ataaaagtat 


gggttggacg 


7860 


agtcgaagac 


ctgaccgttt 


acttcctgga 


acctcaaaat 


gggtatgaat 


cagctaatgt 


7920 


atagtttttt 


ttgtgggaaa 


tgtatagttg 


agtgatataa 


aacatattac 


ttcttttcac 


7980 


aaaattatta 


ggctagagcc 


ttgtactggt 


taataatgtg 


tacctttttc 


tcattcatat 


8040 


aactacttat 


cgtagactat 


agaagccaat 


tagtaacaca 


atacattggc 


cttggcattc 


8100 


caggctgaga 


gctagttata 


acaatgatat 


gtgagattag 


tggctctata 


accacttttg 


8160 


agctaaagga 


atttgctgct 


agatgagcca 


atcaatccaa 


ctaattttaa 


attccatgat 


8220 


caccctagga 


cacgcagcct 


gcacaaccaa 


gaacacagct 


aagatcatcg 


cgtgggcaca 


8280 


aaaggttgtg 


cattaaggct 


aggccctggt 


cagtggctgt 


caaggactcc 


atggggctcc 


8340 


ttacagtttt 


tattctgata 


tctcttgcgc 


ccatatgacg 


ctaccaaacg 


cttgtaacct 


8400 


gtagcaaact 


attgccatct 


gtcactcaat 


gataaggtag 


acaatctttc 


ctttcccttt 


8460 


aagatgttca 


acctttattt 


atgcttgagg 


atgcgtttga 


ttgtcaaatt 


tcagtttctc 


8520 


tagattgcag 


acacacttgc 


acgtgctgtg 


tacaccttcc 


attatctggc 


atgggatttg 


8580 


catttcaatt 


aagagaaata 


tgaaagaaag 


aaatgttatc 


acctgaatgt 


tagagcttaa 


8640 


aaggcacaag 


caatcagcac 


catttatcaa 


aaataaatga 


tttacttgtc 


tagttgtctc 


8700 


tttttggttc 


tcttcctgta 


agtggacgcc 


aatatctcaa 


gaactctcct 


gaggattttt 


8760 


cttcacaacc 


tattcatttt 


gacatttcct 


tttctaggat 


gtttggcgtc 


ggatgtgtat 


8820 


atggaaggaa 


tgatgaccgc 


agatttgggt 


tcttctgtca 


ttctgctctt 


gagtttatcc 


8880 


tccagaatga 


attttctcca 


gtacgtatta 


tttagaatac 


tagctgctat 


attgactttt 


8940 


tctttgtgag 


actacacttt 


cttgtttacc 


attccagtgc 


accatgttca 


aaatcttgta 


9000 
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ttcagcgcgt tactttcagt ttctttacta ctagcttatt tggtgcattg gtgtttcctt 9060 
tcctactcta ctatctgaat gctacttgtg ttttcgcaac agttgcttct ttatcccctt 9120 
ccatttctca gttaaaaaaa cttgcatctg tattcacgtg acagcatata atacattgcc 9180 
atgattggtc aagtgctccg gtcgcctggc tatataagga acactattcc caatccagaa 9240 
tggcaagcac tcgggttgta tttaccatcc acaatcttga atttggagca cattatattg 9300 
gtaaagcaat gacatactgt gataaagcca caactgtgag tgccttactg tcttgtaatt 9360 
tttaatcttt ctgtttggcg cacagaaaat cttccacatt ttacagaatc atgttcttgt 9420 
gttttgtacg tattcaacta tttccaccca aacttttcag gtttctccta catattcaag 9480 
ggacgtggca ggccatggtg ccattgctcc tcatcgtgag aaattctacg gcattctcaa 9540 
tggaattgat ccagatatct gggatccata cactgacaat tttatcccgg taccagattt 9600 
tttcccagag tgcaagtaga tatataccaa ggccacagat agttttatgc ttaactatgt 9660 
gtttcatact acttcaggtc ccttatactt gtgagaatgt tgtcgaaggc aagagagctg 9720 
caaaaagggc cttgcagcag aagtttggat tacagcaaac tgatgtccct attgtcggaa 9780 
tcatcacccg tctgacagcc cagaagggaa tccacctcat caagcacgca attcaccgaa 9840 
ccctcgaaag caacggacag gttcatcatc ccttgtgaac gaataaacat caaacgtttt 9900 
gtttataaaa agttgcttac tatttgtttt tgtttacttc aaaacaaaag tctgaaaatg 9960 
aagtgtttgg ttcctaggtg gttttgcttg gttcagctcc agatcatcga atacaaggcg 10020 
atttttgcag attggccgat gctcttcacg gtgtttacca cggtagggtg aagcttgttc 10080 
taacctacga tgagcctctt tctcacctgg tgagctccaa tatcctacac accatctagc 10140 
cagcccttca ttatgggagc tggagactac tttataattt aggttgatga tcgatcatgc 10200 
tgcagatata cgctggctcc gacttcatta ttgtcccttc aatcttcgaa ccctgtggct 10260 
taacacaact tgttgccatg cgttatggat cgatccctat agttcggaaa accggaggtg 10320 
tgtgactatt tctctccatt atgctgcact gatttgcata tgtcgagctg ttggacatga 10380 
aatggaaact atcctttggt atcgcaggac tttacgacac tgtcttcgac gtagacaatg 10440 
ataaggaccg ggctcggtct cttggtcttg aaccaaatgg gttcagtttc gacggagccg 10500 
acagcaacgg cgtggattat gccctcaaca gagcaagtat cgttcctcaa ttagccctga 10560 
attcagcagt agtgctaggt tatttacctt gcatgttcca tacctcattt cagagcaatc 10620 
ggcgcttggt tcgatgcccg tgattggttc cactccctgt gtaagagggt catggaacaa 10680 
gactggtcat ggaaccggcc cgcactggac tacattgaat tgtaccatgc cgctcgaaaa 10740 
ttctgacacc caactgaacc aatggcaaga acaagcgcat tgtgggatcg actacagtca 10800 
tacagggctg tgcagatcgt cttgcttcag ttagttccaa gcgcactgca gtcgtacata 10860 
gctgaggatc ctcttgcctc ctccaccagg gggaacaaag cagaaatgca tgagtgcatt 10920 
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gggaagactt ttatgtatat tgttaagatt ttccttttct tttccttccc tgcacctgga 10980 
aatggttaag cgcatcggca atataagaac cgcagtgaca ttttgtgagt agctttgtat 11040 
attctctcat cttgtgcaaa cttatgtgca tgctaggctc tctgatcatg tggaagcttt 11100 
gttatatgtt acttatggta tacatcaatg atatttacat ttgtggatga gctactgcac 11160 
ttggtttctg ctatctgttt tgtgaaatgg cagggccatg attatgcaga ttcactggtt 11220 
ctgaaacaga cacgctcctc taagctgtga ctgtgagctc tgaaaacagc attgttaaca- 11280 
tctattagta taaactaagg tacatcaacg gtgaagattt acgagctaaa ctccgtttgg 11340 
ttgtagacat tcactagaag tataagcgcg cttttctgcg ccgcctaggc tgcaatgatt 11400 
ttttttttat gtgtgtgtgg atatttcact atgacctgtg ggcaaaaggc tggccgagat 11460 
ttaggaagcg ctcaagcaat tggccaatgg gaaggtgccg gccctgatgg tttcacggcc 11520 
cagttcttgc gctcctgctg ggatatcatc aagggagatc gagaattccc gggatccgcg 11580 
gccgcgagct tccctatagt gagtcgtatt a 11611 

<210> 39 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 39 

Lys Val Gly Gly Leu Gly Asp Val Val Thr Ser 
1 5 10 

<210> 40 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 40 

Gly His Thr Val Glu Val He Leu Pro Lys Tyr 
1 5 10 

<210> 41 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 41 

His Asp Trp Ser Ser Ala Pro Val Ala Trp Leu Tyr Lys Glu His Tyr 
1 5 10 is 

<210> 42 
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<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 42 

Gly He Leu Asn Gly He Asp Pro Asp He Trp Asp Pro Tyr Thr Asp 
15 10 15 



<210> 43 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 43 

Asp Val Pro He Val Gly He He Thr Arg Leu Thr Ala Gin Lys Gly 
15 10 15 



<210> 44 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 44 

Asn Gly Gin Val Val Leu Leu Gly Ser Ala 
15 10 



<210> 45 
<211> 27 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 45 

Ala Gly Ser Asp Phe He He Val Pro Ser He Phe Glu Pro Cys Gly 
15 10 15 

Leu Thr Gin Leu Val Ala Met Arg Tyr Gly Ser 
20 25 



<210> 46 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PEPTIDE 



<400> 46 

Thr Gly Gly Leu Val Asp Thr Val 
1 5 
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<210> 47 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 47 

Lys Thr Gly Gly Leu Gly Asp Val Ala Gly Ala 
15 10 



<210> 48 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 48 

Gly His Arg Val Met Val Val Val 
1 5 



<210> 49 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 49 

Asn Asp Trp His Thr Ala Leu Leu 
1 5 



Sequence: PEPTIDE 

Pro Arg Tyr 
10 

Sequence : PEPTIDE 

Pro Val Tyr Leu Lys Ala Tyr Tyr 
10 " 15 



<210> 50 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

•223> Description of Artificial Sequence : PEPTIDE 
<400> 50 

Gly lie Val Asn Gly lie Asp Asn Met Glu Trp Asn Pro Glu Val Asp 
15 10 15 



<210> 51 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 51 

Asp Val Pro Leu Leu Gly Phe lie Gly Arg Leu Asp Gly Gin Lys Gly 
1 5 10 15 
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<210> 52 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 
<400> 52 

Asp Val Gin Leu Val Met Leu Gly Thr Gly 
15 10 



<210> 53 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PEPTIDE 
<400> 53 

Ala Gly Ala Asp Ala Leu Leu Met Pro Ser Arg Phe Xaa Pro Cys Gly 
15 10 15 

Leu Asn Gin Leu Tyr Ala Met Ala Tyr Gly Thr 
20 25 



<210> 54 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : PEPTIDE 

<400> 54 

Val Gly Gly Xaa Arg Asp Thr Val 
1 5 
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I | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 

been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheet(s). 



3. This report contains indications relating to the following items: 



I 


in 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 




VII 


□ 


VIII 


□ 



citations and explanations supporting such statement 
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30 March 2001 
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AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 


Authorized Officer | 

GARETH COOK 

Telephone No. (02) 6283 2541 
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I. 



5. 



Basis of the report 



With regard to the elements of the international application:* 
|X| the international application as originally filed. 



the description, 


pages 




as originally filed, 




pages 




filed with the demand, 




pages 


5 


received on with the letter of 


the claims, 


pages 


? 


as originally filed, 




pages 




as amended (together with any statement) under Article 19, 




pages 


9 


filed with the demand, 




pages 


5 


received on with the letter of 


the drawings, 


pages 




as originally filed, 




pages 




filed with the demand, 




pages 




received on with the letter of 


the sequence listing part of the description: 




pages 




as originally filed 




pages 




filed with the demand 




pages 




received on with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item 
These elements were available or furnished to this Authority in the following language which is: 
j | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

\~ J the language of publication of the international application (under Rule 48.3(b)). 

f~n the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of the 
sequence listing: 

contained in the international application in written form 



X 



| X | filed together with the international application in computer readable form. 

j | furnished subsequently to this Authority in written form. 

) furnished subsequently to this Authority in computer readable form. 

[~j The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

| | The amendments have resulted in the cancellation of: 

f J the description, pages 

i~ ] the claims, Nos. 

j | the drawings, sheets/fig. 

| | This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 



Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 9, 20, 39 and 40 

Claims 1-8, 10-19, 21-38 and 41-59 

Claims 9, 20, 39 and 40 

Claims 1-8, 10-19, 21-38 and 41-59 

Claims 1-59 

Claims 



YES 

NO 

YES 

NO 

YES 

NO 



2. Citations and explanations (Rule 70.7) 

The following documents identified in the International Search Report have been considered for the purposes 
of this report: 

D3 WO 97/45545 (HOECHST SCHERING AGREVO GmbH) 

Walter L et al, (a) GenPept Accession AAB 17085 and (b) GenBank accession U66377 
Gao M et al, GenPept accession AAC14014 
GenPept accession AAC14015 
D'Hulst C et al, GenPept accession AAC 17969 
Bullar SS et al, GenPept accession CAB40374 



D4 
D5 
D6 
D7 
D8 



Novelty fN) and Inventive Step (IS) claims 1-8. 10-19. 21-38 and 41-59 

Document D3 discloses sequences (SEQ ID NO: 5) which fall within the condition of 85% identity to SEQ 
ID NO's 1-6, 50 and 53. The document also teaches using these sequences which encode starch synthase, to 
transform plants. As such the invention as defined in claims 1-8, 10-19, 21-38 and 41-59 is not novel and 
lacks an inventive step under Article 33 of the PCT. 

Documents D4(a) GenPept acc. no AAB 17085 and D4(b) GenBank acc. no.U66377 disclose a peptide 
sequence for the wheat starch synthase and its encoding nucleotide sequence. These sequences falls within 
the criterion of 85% identity to the sequences defined in claims 1 and 12. As such the invention as defined 
in claims 1-8, 10-19 and 21 is not novel and lacks an inventive step under Article 33 of the PCT. 

It would be obvious for a PSA to combine the information on the sequences in D4(a) or (b) with the teaching 
on the transformation of plants in D3 to transform plant using these sequences. As such the invention as 
defined in claims 21-38 and 41-59 lacks an inventive step under Article 33 of the PCT in the light of the 
combined teaching of D3 and D4. 



Documents D5-D8 discloses sequences which contain the sequence defined in claim 18 (a)-(h): D5 discloses 
(a), (c) and (d); D6 discloses (c), (d) and (e); D7 discloses (f), and; D8 discloses (b). As such the invention 
as defined in claim 18 lacks novelty and does not involved an inventive step under Article 33 of the PCT. 

Industrial applicability : 

The invention as defined in claims 1-59 is useful in agriculture and food production, as such it has industrial 
applicability. 
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VI. 



Certain documents cited 



Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



Publication date 
(day/month/year) 



Filing date 
(day/month/year) 



Priority date ( valid claim) 
(day/month/year) 



The inventors of the present application authored document Dl (Li Z et al, Plant Physiology, August 1999, 
120(4): 1 147-1 156) disclosing the same subject matter as the current application. 

Documents D2(a) and D2(b) (Gao M et al, GenPept accession CAB86618 and GenBank accession AJ269502) 
disclose sequences which fall within the criterion of 85% identity to SEQ ID NO's 1-6, 50 and 53 of this 
application. 



These documents are published after the priority date of the present application. 



2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure 



Date of non-written disclosure 
(day/mon th/year) 



Date of written disclosure referring to non- 
written disclosure 
(day/month/year) 
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A. 


CLASSIFICATION OF SUBJECT MATTER 





Int. CI. 7: C12N 15/54, 15/11, C12N9/10; C12Q 1/48, 1/68; A01H 1/00, 5/00; C08B 3/02. 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
WORLD PATENT INDEX (WPI). 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
GENBANK, EMBL, SWISS-PROTEINS, PIR 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
KW: WPI Starch synthase. Seq id nos 2, 4, 6, 8, 10 and 39-54. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P,X 


Li Z et al "The localization and expression of the class II starch synthases of 
wheat" Plant Physiol 1999 Aug 120(4) pp 1147-1156. See the whole 
document. 


1-59. 


P,X 


GenPept accession no. CAB86618, and GenBank accession no. AJ269502, 
published 7 April 2000. Gao M and Chibbar R N "Isolation, characterization 
and expression analysis of starch synthase Ha c DNA from wheat (Triticum 
aestivum L.)" See the whole document. 


1-8, 10-19 and 21 
(seq id nos 1-6, 50 
and 53) 


X; 
Y 


WO 97/45545 A (HOECHST SCHERING AGREVO GmbH) 4 December 
1997. See the whole document especially the examples and seq id no 5. 


3-8, 10-19,21-38 and 
41-59 (seq id nos 1-6, 
50 and 53) 


X 


Further documents are listed in the continuation of Box C X See patent family annex 



* Special categories of cited documents: „p, 

"A" document defining the general state of the art which is 

not considered to be of particular relevance 
"E M earlier application or patent but published on or after "X" 

the international filing date 
"L" document which may throw doubts on priority claim(s) 

or which is cited to establish the publication date of "Y" 

another citation or other special reason (as specified) 
"O" document referring to an oral disclosure, use, 

exhibition or other means . 
"P" document published prior to the international filing 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 
document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 June 2000 
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